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@ Let’s explore your mathematics book. 


Investigating the Ideas 


This is a sample lesson to help you understand how to use 
your book. In this part of a lesson you will find things 
to investigate and discover. 






Can you find some Investigations where you 
will use objects like those shown below ? 








Graph paper 





A geoboard 





A spinner 





Colored strips 
Discussing the Ideas 


In this part of a lesson you will discuss the ideas of the 
lesson with your classmates and teacher. You will share your 
ideas with others. You will be getting ready to use the ideas. 


1. Look through your book. What other kinds of objects 
will you use for the “Investigating the Ideas” sections ? 


2. Sometimes a full page is devoted to ‘Discussing the Ideas.” 
Can you find a page like this ? 


3. Find a page called ‘‘Keeping in Touch.” What do you 
think this means ? 


NO “. 








Using the Ideas 


In this part of a lesson you will be using the ideas that 
you investigated and discussed on the opposite page. 

You will work problems that will help you to improve your 
understanding of those ideas. Try the problems that follow. 


1. What chapter might help you to improve your understanding 
of fractional numbers ? 


2. a What is the title of Chapter 10 of your book ? 
Bs How many “Investigating the Ideas” sections 
does it have ? 


3. There is a special reference for you at the bottom 
of page 41. What is this special reference ? Can you 
find another page with a reference like this ? 


4. Onpage 55 you are invited to explore one of the 
“Mathematical Activities.” How many of these activities 
are there in this book ? 


5. Find the first page of the Appendix. How many different 
parts or sections does the Appendix have ? 


Problems in these boxes are special challenge problems for you. 
Be sure to try some of them. See if you can do this one. 


(+3) —(9+1)=0 
Qi 9 = 7) 
(94 3) (7.1) 2 


(Cre rae: =3 





1 Sets, Logic, and Patterns 


® Can you name the set? 





Investigating the Ideas 


Here are some clues about a special set of geometric figures. 





 Allofthese 
_ are inthe set. 





Can you answer the question and draw 
some more figures that are in the set ? 








Discussing the Ideas 


1. How would you describe the special set of geometric 
figures in the Investigation ? 


2. What are some other sets of numbers or objects that 
you have studied in mathematics ? 


3. What is special about 
all the names or 
symbols in this set ? 





Using the Ideas 


Answer the question and describe the set in each exercise. 





ean G, (eons il 7 Sees ioe74 
IS, 18, 20 15, 17, 19 67, |28, 293 
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* 5. Make up some exercises like those above and give them 
to a classmate to solve. 





» Can you Classify figures? 





Investigating the Ideas 


ee 


Trace, cut out, and color figures like these. Then mix them up. 





3 large squares 3 large triangles 3 large circles 


3 small squares 3 small triangles 3 small circles 


If someone secretly takes one of the figures, 


can you find out which one he took ? 








Discussing the Ideas 


The figures you cut out are called attribute pieces. 


1. Can you name three important ways in which one attribute 
piece might be different from another ? 


2. Use the attribute pieces to form the set of circles. 
How many more sets can you form and name ? 


3. Without looking, can you give the total number of pieces ? 





Using the Ideas 


1. How many attribute pieces in each set ? 


A squares F red pieces Kk small yellow pieces 

B triangles c yellow pieces . large blue triangles 

c circles H blue pieces m not-red pieces 

p small pieces 1 red squares n not-circle pieces 

E large pieces J small triangles o small pieces with 
corners 


2. Answer the question and describe the set of pieces. 





A B Cc D 





® Let's exp/ore similarities and differences. 





Investigating the Ideas 


Choose any pair of the attribute 
pieces you made on page 6, and keep 
a record of how they are different. 








Can you find a pair of pieces that are different 
in only one way ? in only two ways ? in three ways ? 








Discussing the Ideas 


1. The pieces you made may differ in size (large or small), 
color (red, blue, or yellow), or shape (triangle, square, 
or circle). Can you think of any other ways they might 
have been made to differ ? 


2. Suppose you put 
all pieces that J. : | 
are alike ina fon fae ee | 
Certain. Way IntO » |. secs perenne | 
envelopes. el iN C) 

A If you put a) A ® 
all pieces of the same into separate envelopes, 
then there will be __ ?__ envelopes with __ ? __ pieces 
in each envelope. . 

B Can you fill in the blanks in the above sentence when 
shape is written in the red box ? when color is written 
in the red box ? 






* 6. 


Using the Ideas 


The pieces in each pair differ in just one way. Write ‘‘size,” 
“shape,” or ‘color’ to show the way in which they differ. 
D ai aNals Ue E iN 


ee ae | 
i a { euch wea teatheN \ 


Each piece differs in just one way from the piece before it. 
Continue the ‘string’ and name the pieces you use. 


@-@-M-a--—:—-—.-—:-- 


The pieces in each pair differ in just two ways. Tell in 


which ways they differ. 
A ge 











a Give 3 more pairs 
of pieces that 
differ in just 
one way. 

B Give 3 more pairs 
of pieces that 
differ in just 
two ways. 

c Give 3 pairs of 
pieces that 
differ in three 
ways. 





Make a string of 6 pieces, each of which differs from 
the nextonein a 1 way. B 2 ways. c 3 ways. 


Use all your attribute pieces to make a string of pieces 
that differ in A 1 Way. B 2 ways. c 3 ways. 








® Can you use logical reasoning? 


Investigating the ideas 


It is inside the red loop 
and 

it is inside the blue loop. 

It is odd. 


‘Which is it? 


Can you use logical reasoning to answer the questions 
above, and then make up a set of clues like these 
to give to a classmate ? 





Discussing the Ideas 


1. How did you figure out the answer to the question in a above ? 
2. Explain how the clues helped you find the number in B above. 
3. One of the 18 attribute pieces is covered 


up by this yellow card. What can you conclude 
if someone who knows gives you these clues ? 





It is not a square and it is not a circle. 
It is not large. 
It is not yellow and it is not blue. 
What piece is it ? 

10 








Using the Ideas 


1. Each yellow clue card has the picture of one of these 
attribute pieces on the other side. Which piece is it ? 


® BAO BA OE A 


@OHA@CHACHA 


; It is small. 
It is not small. 


It is blue. 
It is not a square 
and not a circle. 
| Which is it ? 


and not blue. 


Which is it ? 


It is not yellow 


It is not a circle 
and not a triangle. 








It is not large. 


It is yellow. 
It has no corners. 


Which is it ? 


2. Each yellow clue card has one of these numerals written 


on the other side. Which number is it ? 
G2 S 4 » © ws 8 q lO 
Cc 


A B 

) It is between 
4 and 8. 

It is not even. 

It is not half: 
of 10. 

Which is it ? 


It is less than 5. 
It is even. 

It is not 4. 
Which is it ? 








It is odd. 
It is more than 5. 
3 will “go into” it. 


Which is it ? 


3. Each clue card describes one of the numbers shown in 


the loops. Which number is it ? 


It is not inside 
the red loop. 
It is inside 


the blue loop. 
It is less than 8. 
Which is it ? 








It is inside the 
red loop and 
it is inside the 


blue loop. 
It is between 8 
and 15. 
Which is it ? 
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® Can you find the pattern? 


Investigating the Ideas 





The Dot Pattern Printer printed the dot patterns above 
for the number sequence 1, 3, 6, 10, Ill, lll, . . . 


Can you draw the next two patterns the “printer” will 
make and give the next two numbers in the sequence ? 





Discussing the Ideas 


1. Why do you think the numbers in the sequence above are 
called triangular numbers ? Can you give a triangular 
number greater than 30 ? 


2. Here is an interesting 
pattern. 
a What sum would 


Triangular Numbers 
equal the fifth 





; First: 1 
triangular number ? 
the sixth ? Second: 3=1+2 
pB Can you “see” these Third: 6 hee 
sums in the dot patterns Fourth: 10=1+2+344 


for the triangular numbers ? 


3. a Why do you think the numbers 8, 15, and 24 are called 
rectangular numbers ? 
Bp Can you name some other rectangular numbers ? 


V2 








Using the Ideas 


Draw the next dot pattern the “‘printer’’ will make and give 
the next two numbers in each sequence. 
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® Let's exp/ore figure patterns. 


Investigating the Ideas 


When you put a design in as 
the input of the function 
machine, the machine changes 
it in a certain way. Each 

time the machine changes a 
design, it prints a yellow 
input-output card to show 
what happened. 











Rule A 





7 jt] pseu 
Input — Output 


|x x] [x x] | 
He tl] [1 of) 





Can you make an input-output card by using Rule A 
and a design of your own ? 





Discussing the Ideas 


1. a How would the machine above 
change this design ? 
Bp Can you describe the way the 
machine changes any figure ? 





2. Can you make up another interesting rule for the machine ? 


14 








Using the Ideas 


The first input-output card in each exercise shows what the 
machine does. Give the letter of the output for the second card. 


0009 





[oI ollell| 





i 





FIFIGIEIS! 


A B 





IEICE 


WS 








1. How many ? (Use your attribute pieces from page 6.) 
A blue squares c not yellow —E red and not square 
B large circles p small and not triangular F large and blue 


2. Name the attribute piece described for each part. 
A B Cc 
ltislarge. Itisasquare. 
listed. 2 4) | Itis not yellow. 
It is not a circle. Itisnotlarge. 
‘Itisnotatriangle.| | Itisnotred. — 





15 5 40 2). 44 386 25 e 16 

80 12 64 
35 29 93 36 48 

70 95 4 75 
45 90 Sis 37" Cee 30 91 


5. Give the number that fits the description. 





16 





6. Draw the next dot pattern and give the next two numbers. 





7. Name 5 pieces you would 


use to continue this string @ —> E — => )> 0a 


of ‘one-way’ differences. 


| 8. This card shows what a certain 


function machine does. 
Draw a picture of the Be aE Nate nt 


for each of the cards below. 


Input © Output 





Input Output Input Output 
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2 Numbers—Numerals 


@ Let’s explore symbols for numbers. 





Investigating the Ideas 


Cut out, mark, and color 

3 slips of paper like these. ——— 
Below are two numbers you 

can name by using 2 or 3 

of your slips. 





There are 10 more numbers Record 
that you can name in this way. your 
How many of them can you find? | findings. 








Discussing the Ideas 


1. For the number named in example a, read, 
“two hundred seventy-six thousand, three hundred eighteen.’ 
Read the other number that these two slips can name. 


2. For the number named in example s, read, “five hundred 
twenty-four million, three hundred eighteen thousand, 
two hundred seventy-six.’ Read this numeral: 318 524 276 


3. Each group of 3 digits is called a period. The diagram below 
shows the place value of each digit. The “4” is in the 
thousands’ place. What digit is in the ten millions’ place ? 
Hundred Ten Hundred Ten 


Les a Million H 
millions millions ° thousands thousands Mule tel: undisds Tens. Ones 


Y Y y Y y y een LS 
VS tah 8 Oe 86a 





18 


oe es 


es ee ee 


oes 


ee a 
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Using the Ideas 


In the numeral 534 896 201 tell what digit is in each of 
these places: 


A ones’ p tens’ c hundreds’ 
sB thousands’ E ten thousands’ H hundred thousands’ 
c millions’ F ten millions’ 1 hundred millions’ 





Starting at the right, the first period of the numeral /146.927 853 
contains the digits 8, 5, and 3. Copy and complete these 
sentences about the numeral. 
a The second period contains the digits ___ ? _ 

and tells how many __? _. 
B The third period contains the digits _ ? _ 


and tells how many __ ? _. 





Copy the sentence. Give the missing words and numbers. 
687: The S8inthe __?_ place means 8 x |ll. 

687: The 6 inthe __ ? _ place means 6 «x fll. 

395 687: The5dinthe _?_ place means 5 x |i. 

395 687: TheYinthe__?_ place means 9 x |lill. 

395 687: The3inthe _?_ place means 3 ~< |ll. 

214 395 687: The4inthe __ ? _ place means 4 x |. 
214 395 687: The1 inthe __?-__ place means 1 ~< lll. 
214 395 687: The2inthe _?__ place means 2 x ||. 
214 395 687: The 7 inthe __?-__ place means 7 x |ll. 


zroanmmoonw p> 











tos 





® How are numbers compared? 





Investigating the Ideas 





Can you play the game LARGE, LARGER... LARGEST 


with a classmate ? 






Cut out five slips of paper and 
label them with different digits. 


To play: 1. Mix the slips of paper 
and place them in a row 
to name a 5-digit number. 


Example: 3 q ie 


2. Take turns exchanging the positions of any two 
digits so that after each exchange a larger 
number has been named. 





3. The player whose exchange results in the largest 
possible number wins. 





Discussing the Ideas 


1. How can you tell when 5 different digits name the largest 
possible number ? 


2. What is the smallest number you could make with 
the 5 digits above ? 


3. In the example, the number is expressed in expanded notation. 
Example: 


93 864=(9 x 10 000) + (3 x 1000) + (8 x 100) +(6x 10)+4 
Can you use expanded notation to show these numbers ? 
aA 9847 B 42165 c 35/7 869 p 62709 


20 





Using the Ideas 


1. For each exercise, use expanded notation to represent 
each number. 
A 436 c 6457 Ee 67 491 c 274165 
B /243 p 5034 F 43 056 ~ uw 869070 


2. For 37 is less than 42” we write: 37 < 42 
For 56 is greater than 48” we write: 56 > 48 
Give the correct sign, < or >, for each |. 


a 348 {h328 vo 7296 |||) 7269 G 27 483 | 31 120 
p 694 i684 & 5409 ill 5390 H 56 257 \lll) 56 527 
c 462 illlh439 © 6843 ifll)68430 1 83765 il 84101 


3. Give the correct sign (>, <, or =) for each |i. 
A 285i 200+70+5 
368 lh (3 x 100) + (6 x 10) +8 
7659 al (7 x 1000) + (6 x 100) + (4x 10)4+9 
63 742 ili (6 x 10 000) + (3 x 1000) +742 
59 406 ji (6 x 10 000) + (0 x 1000) + 406 
378 941 HA (3 x 100 000) + (78 x 1000) + 940 
8 406 000 TA (8 x 1 000 000) + (4 x 100 000) + (6 x 10 000) 


mo oO B 


in| 


@ 


4. These exercises are about the number 342 817 G98. | 

a Rearrange the digits to name SS EN ore RT 
the largest number possible. 
Rearrange the digits to name 
the smallest number possible. 

c Give the number 5 million greater. 

p Give the number 42 million less. 
> — Give the number a half million less. | ! 
> rs What must be added to the 

number to reach 343 million ? 





More practice, page A-1, Set 7 oh 








® How /arge is a billion? 


Investigating the Ideas 


One billion is 1000 million. 1. 182 classes, each containing 
We write: 1 000 000 000 30 pupils, would weigh about 
; one million kilograms. It would 
take ||| such classes to 

weigh one billion kilograms. 





2. One million centimetres is 10 kilometres. 
One billion centimetres is a little more than 
one-quarter of the way round the earth. 
One billion centimetres is ||| kilometres. 





3. One million minutes is almost 
2 years. One billion minutes 
is almost lll years. 








4. If your heart beats 70 times each 
minute, it will take about 10 days 
for it to beat one million times 
and about ||||| years for it to beat 
one billion times. 


Can you estimate each of the missing numbers above ? 





Discussing the Ideas 


1. Explain how you found your answers in the Investigation. 


2. What number is: 
A 1 billion more than 1 billion E 1 million more than 1 billion 
B 2 billion more than 1 billion F 1 morethan 1 billion 
c 1 billionmorethan9 billion %% 6 1lessthan1 billion 
p 5billion more than 27 billion * » one half of 1 billion 
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Using the Ideas 


1. The diagram shows the names of some of the periods of a very 
large number. 





, | | | Vii Bast 
Bae SE? Bs 

a What digits are in the quintillions’ period ? 

B What digits are in the sextillions’ period ? 





2. The average distance from Earth to the sun is 149 565 801 km. 
The largest period for this numeral is millions. 
Give the largest period for each of the following numbers. 
a Sun's diameter: 1 392 021 905 metres 
B Estimated remaining life of the sun: 
100 000 000 O00 O00 OOO seconds 
c Sun’s mass: 1 969 000 O00 000 000 000 000 million tonnes 
p Recent estimate of Earth’s age: 1 806 750 OOO OOO days 
—e Earth’s mass: 5 794 588 715 000 OOO OOO thousand tonnes 


3. The nearest star beyond our sun is called Proxima Centauri. 
It is about 40 trillion kilometres away. Write this numeral. 


4. Sirius is the brightest star in the heavens. It is 80 trillion km 
away, and its mass has been calculated to be 
45 077 sextillion tonnes. Write each of these numerals. 


5. Which has the greater mass, the Earth or the sun? 
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@ What does it mean to “round” a number? 





Discussing the Ideas 


1. Study the chart below. Then give the missing words. 
In a recent census” the population of Canada was given 
as 21 830 772. When less accurate information is needed, 
we often use a number that is “close” or approximately equal 
to the exact population. We say that the population ts: 





Ase eee 


2. Can you give a rule for rounding to a given place ? 


3. Quebec and Ontario are the two 
largest provinces in Canada. The 
area of Quebec is 1 540 628 
square kilometres. The area of On- 
tario is 1 068 546 square kilo- 
metres. Give each area rounded 
to the nearest ten thousand. 





4. The Confederation building in Charlottetown 
P” cost $5 600 O50. Give the cost: 

a to the nearest ten thousand 

B to the nearest million 





5. There were 79 830 600 telephones in North America 
in a recent year. Give this number: 
A tothe nearest thousand 8 tothe nearest million 





“June 1972 
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Canada’s First Four Provinces 


In 1867 when Queen Victoria signed the British North America Act, Canada 
became a nation. At that time there were only four provinces: Nova Scotia, 
New Brunswick, Upper Canada (Ontario) and Lower Canada (Quebec). The 
territory which today constitutes the northern sections of Ontario and Quebec 
belonged at that time to the Hudson Bay Company, so that the area of each 
of these provinces was much smaller than it is now. 



































Provinc ay Ps | ee ae New Brunswick 
Nova Scotia 390000 | 788.960 
New Brunswick 275000 | 634557 MD wove Scotia 
Quebec 1200000 | 6027764 a 
Ontario 1650000 | 7 703 106 





1. Make a chart, as in the above example. Show the population figures 
rounded off to the nearest thousand. 

2. A Rank the provinces according to the size of their populations in 1871. 

B Rank the provinces according to the size of their populations in 1971. 
3. A Study the chart which you set up in Exercise 1. Which province has had 
the greatest increase in population between 1871 and 1971. 
B_ Which has had the least population increase between 1871 and 1971 ? 

4. In 1971, which province had a population of 8 OOO OOO, as rounded out 
to the nearest million ? 

5. In 1871, which province had a population of 1 O00 OOO, as rounded out 
to the nearest million ? 

6. In the census of 1971, the territory with the smallest population was the 
Yukon, with 18 388 inhabitants, and Ontario had the largest population, 
with over seven million. If we round out the given figures to the nearest ten 
thousand, what is the difference between these two regions ? 
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® What are exponents? 





Investigating the Ideas 


Part of this chart was torn off. Can you figure out how many 
zeros are in the answers for parts c, p, and E ? 





Can you write a rule for finding the number 


of zeros in the answers for products like these ? 





Discussing the Ideas 


1. The numbers indicated in red below are called exponents. 
Study the examples. 
For 10 x 10 we write 10°. We read 10° as 
“10 to the 2nd power” or as “10 squared.” 
For 10 x 10 x 10 we write 10°. We read 10° as 
“10 to the 3rd power” or as “‘ten cubed.” 
Use exponents to write these products. Then read them. 
a 10 x 10 x 10 x 10 Bp 10 x 10 x 10 x 10 x 10 x 10 


2. The numbers 107, 10%, 107, and so on are called powers of ten. 
Ten is called the base. 10! means 10. Can you give the next 
power of ten and explain what its picture might look like ? 


104 
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1. Give the missing numbers. 
Example: 10? = 100 pb 108 = Ill 


A 10° = Ill E 107 = ill 
B 10* = Illi F 10° = Ill 
c 10° = ill ge 10° = ill 


2. Give the number for a. 
Then give the product for b. 
N25 ‘kel Oi 5*x-ai = Db 
ptZext1 0a 2ex%.a — b 
cesigXt TO3=.3704. P= 
pes x) 10* = "Six"ai= b 


Using the Ideas 


Suppose a book has 
100 names listed in each 


column, with 5 columns 
per page. The book has 
200 pages. How many 
books are needed to list 
all the people in Canada, 
if the population is 22 
million ? 





3. Give the number for a. Then give the power of ten for b. 
AOU OLX a 4 <x OD co 2/00 = 27 <4 = 272% b 
p4.6000.=.6.xia.='6>%.b p 90000=9xa=9xb 


4. Find the products. 
Roel celta: 10 6.4% 10 GG 57.x 107 4b Oo x Oe 
BeOutUeD 4G <a1U 16 OO x10" WH o9.x 10° 3) fx? 


5. Write each of the following as a product of a number between 
1 and 10 and a power of ten. 
Example: a 900 
700 = 7 x 107. B 8000 


e 70000 
F 90000 


« 20000 
H 600 000 


c 200 
~p 6000 


6. Write each of the following as illustrated in the example. 
Example: 362 = (3 x 107) + (6 x 10) + (2 x 1) 
This is called expanded notation (exponent form). 


A 457 ~p 2348 Gc 5042 J 9000 
B 384 eE 2459 H 6703 Kk 3/7256 
c 4265 F 6782 1 8006 t 79 384 
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® What is scientific notation? 


Investigating the Ideas 


The 1975 population of the world is estimated at 4 000 000 000. 
For this large number we could write 4 x 10°. 









Diameter ~ about 
of Earth | 12 000 000 m 






Orbital speed 
of Earth 


nearly 
110 000 km/h 









almost 
520 000 O00 
square kilometres 










Area 
of Earth 


Can you name each of these large numbers as a product 





of a number between 1 and 10 and a power of ten ? 


Discussing the Ideas 


1. When a number is named as a product of a number between 
1 and 10 and a power of 10, the number is expressed in 
scientific notation. Express this number in scientific 
notation: 30000 000 000 000 


2. Why do you think scientists invented scientific notation ? 


3. Earth's mass is nearly 6 X 10° tonnes. Can you name this 
number as an ordinary numeral ? 
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Using the Ideas 


1. Write the ordinary numeral for each exercise. 
Aa 107 e007 ED) <0? Gielaxs0$ 1 4x 10?2 
B 10° p 10!° Fao x 102 HO x10 neo bear OF 


2. Use scientific notation to name each of the following. 
a 5000 B /000 c 70000 p 20000 
E 300 000 F 5000 000 c 7 million 
H 80 million * 1 6 sextillion % s 500 quadrillion 


3. Use the chart and the diagram to help you understand and 
answer the questions. 


} The diameter of our sun is about 1 392 000 km. It would take 
~ overa million Earths to make an object the size of the sun. 


Earth is about 149 570 O00 kilometres from the sun. 


One of the two nearest stars, Alpha Centauri, is like 
our sun and is about 39 814 705 000 000 kilometres away. 


\4 ie There are probably 100 000 000 O00 other stars in our galaxy, 
or group of stars. ; 


As many as 500 000 O00 OOO other galaxies (groups of stars) 
have been detected by high-powered telescopes. 





a Give the sun’s diameter to the nearest hundred thousand km. 
B Give the distance of Earth from the sun, 
rounded to the nearest 10 million kilometres. 
* c Give the distance to Alpha Centauri, 
rounded to the nearest 10 trillion kilometres. 


4. Name each answer to exercise 3 in scientific notation. 
5. Use scientific notation to name the number of other galaxies. 
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® Let’s explore other bases for numerals. 





investigating the Ideas 


Use 4 white and 4 yellow strips 


ers ()%» Leathe oe) 
for this Investigation. 
Here is a 13-centimetre train. a 
a | I | 


RECORD 


2 fives and 3 
















When you use any number 
of the 8 strips listed above, 
how many trains of different 
lengths can you make and 
record like this ? 
















Discussing the Ideas 


1. Study the chart below. Then explain how to write a base-five 
numeral for some of your trains in the Investigation. 


fives and 3 5 





2. Instead of using your strips, 
you can think of grouping objects. 
The figure shows thirteen sticks 
grouped by fives. Explain what 
you would get if you grouped by 
A fours. B sixes. 


2 fives and 3 
We write: 23,5) 
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Using the Ideas 


\\\ |e sae © 


WWW je & 2 


Set A Set B 





. Forsets A, B, and C above, give the base-ten numeral that 


tells how many objects are in each set. 


aA How many groups of 6 sticks are in set A ? 

sp After all the possible groups of 6 are made, how many 
extra sticks are there ? 

c Give the base-six numeral that tells how many sticks 
are in set A. 


. Give the base-six numeral that tells how many objects 


are in set B; in set C. 


. Since there is the same number &@ Gr &@ Ee @ S&S 


of checkers whether we group by @& &&> Gp G> G> G&D 
ten or six, we write 20;10) = 32¢). Gp Gp Gp Gp &> Gp 


For each set, write an equation Ep am 
that uses the base-ten and base-six numeral for the number 
of dots. Exercise 4a is completed correctly. 


(aia Bae os: c 
130) — 2166) 


| aes ee icy: eee ata F 


. Copy and complete each equation. 


A 1 6.10) = lice) c Ill 20 — 346) E 30,10) = lee G 28.10) = lle 
B Ihllc10y al 2566) D 35,10) —- lle F lilo = 5.6) H llcx0 Fe 1 5¢6) 
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® Can we compute in another base? 





Investigating the Ideas 


Below is a fifteen-centimetre train made with dark green and 
white strips. The base-six numeral for this train is 23,6). 
Build this train. 


Can you use the dark green strips and five or fewer 


white strips to make another train that is four 
centimetres longer than this train ? 
Can you make one that is four centimetres shorter ? 





Discussing the Ideas 


1. Explain how the Investigation can help you solve these 
equations by using only base-six numerals. 


A 23.6) == 46) =S B 23%, —- 4) = Tt 


2. Brad put 4 red pencils with 
5 black pencils. Since he 
wanted to add by using 
base-six numerals, he put 
the pencils in groups of 6. 5) + 46 = 136 
Use the pencils to explain the equation. 





3. Brad decided to multiply by using base-six numerals. 


He selected 5 sets of 

4 pencils and put them AA val 
in groups of 6. Can you | 

use the pencils to , 


explain the equation ? Bie) X 46) = 326) 
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%* 7. Find the products. Use base-six numerals. 


Using the Ideas 


1. You can use sets to 
help you find sums. 
Solve: 46) + 46) = Ne) 


2. You can use your strips 
to help you find sums. 
46 + 36 = Me 





3. Find the sums. Use base-six numerals. 
A 46) + 46) D 56) + 16) G 56) + Se) J 1) + 56) 
B 36) + 36) E 36) + De) H 36) + 46) K 46) + 06) 
c 26 + 46 F 36) + 26) 1 56) + 26) L 46 + de) 


4. Copy this number line and label it with base-six numerals. 





O~) 1¢6 12¢) 


5. Find the sums and differences. Use base-six numerals. 


A 1 36) B 1 366) c 1 2.6) D 246) E 11 (6) F 246) 
+26) + 36) — 5) + 16) — 46) +36) 


6. Find the products. Use base-six numerals. 


A 3.6) x 3.6) D 46) x 2.6) G 46) x 3.6) J 46) x 46) 
B 2.6) x 216) E 26) x 46) H Hee) x He) K 5.6) x 1 (6) 
Cc 3.6) x 2.6) F 3.6) x 46) 1 3.6) x Ove) L 216) x 366) 


A 11 (6) B 1 26) cml 3.6) p 21 (6) E 2566) F 30.6) 
x4e) x 46) x $6) x 26) x 2¢6) x 26) 
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* 10. 





. Inthe numeral 624 135 078 what digit is in the 


aA thousands’ place ? B millions’ place ? 


. Represent each number in expanded notation. 


A 56 B 532 c 8307 p 676 342 


. Give the correct sign (<, >, or =) for each |i). 


a 6328 lll) 6000 + (6 x 100) + 28 
c 654 + 325 lll 644 + 325 


B 462 ill) 400 + 500 + 2 
p 317 + 408 | 307 + 418 


. Ina recent year, the United States, with 5 894 536 kilometres 


of graded roads, had more roads than any other country. Give 

this information rounded to the nearest: 

a tenkilometres ps hundred kilometres ec thousand kilometres 
p ten thousand kilometres ce million kilometres 


. Write the ordinary base-ten numeral for: 


. Write the number that is 10 more 


than one billion. 


. Write the largest possible 6-digit 


number that has no two digits alike. 


. Represent each number by using 
expanded notation (exponent form). 


A 463 B 6489 xc 8740684 


Round 3 568 394 to the nearest 
million. Then write it in scientific 
notation. 
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A 10° B 10* c 10° p 10° eE 8 x 10° F 34 x 10° 
. Find the products. 
A 10 x 10? Bal OexalO- ce. 107 x 103 


think 


Egyptian numerals: 
| = one = one thousarid 
(= ten See one million _ 
? = one hundred 


The Egyptians did not use place . 
value. Give the base-ten numeral. a 


for each of these. 5 
£201 | 3% & 00] 
a OE 4A 


ASO Se SS “\ 





AA 


12. 


13. 


14. 


1D. 





For each set, write a base-six numeral for the number 
of objects in the set. 








A A AA 





AeA A AAA 





Complete each sentence. 

A 15is2 sixes and__? _. p 35is__? __ sixes and 5. 
B 21is_?__ sixes and 3. E 18is3 sixes and _? _ 
c 10is1sixand_?_. F 29is__? __ sixes and 5. 


Write the base-six numeral for each eee numeral. 
aA 15 B 21 c 10 p 35 En iS F 29 


Find the sums and differences. Use base-six numerals. 
A 3.6) B 5.6) Cc 1 2.6) Dp 1 Bee) E 2566) 


+4) + 56) 14 +236 +226) 
F 5.6) «11 (6) H 1 2.6) I 2066) J 446) 
=—26 —4@ — de) = 136 — 256) 
Find the products. Use base-six numerals. 
A 2.6) x 5.6) B 3.6) x 2.6) (e 46) x 3(6) D be) x 3.6) 
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| CM Whole Number Concepts 


® How much do you remember? 





Investigating the Ideas 


Each figure below suggests at least one equation. | 


[A] “@ 








Discussing the Ideas 


1. Can you tell which numbers are addends, which are sums, 
and which are differences in your equations ? 


2. Find the factors, products, and quotients in your equations. 
3. Make up word problems for figures B and c. 
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Using the Ideas 


No numbers are given in these short story 
problems. Use A, S, M,, or D to tell which 
operation (Addition, Subtraction, 
Multiplication, or Division) you 
would use to solve each problem. 
For a problem where two operations 
are needed, say subtraction and 
division, you should answer S, D. 





7. Went |llli kilometres. Then went 
1. Corn: \\\ll| ears per plant. Ill more km. How far ? 
ill plants. How many ears ? 
8. Bought ||| metres of material 


2. Wheat: ||||i| dollars per for |\\|| cents. How much 
bag. Oats: |||l| dollars for one metre ? 
per bag. How much | 
more per bag is 9. lll pads of paper. ||| sheets 
the wheat than the oats ? on each pad. Used ||||| sheets. 


How many sheets left ? 
3. Bought a bike for ||. 


Sold it for ||. Sold ~ 10. Jim had ||| cents. Tom 
it for how much less ? had ||lll times as much 
as Jim. How much did 
4. ||| cookies in each box. they have together ? 


Illll cookies in all. How 
many boxes of cookies? %*11. Had ||| cents. Spent |jll| cents. 
Then spent all the rest 


5. Triangle sides: | on ||| ping-pong balls. 
lil crm, lll cm, and {ill cm. How much per ball ? 
What is the perimeter ? 
a. % 12. Illi litres and |i millilitres 
6. Rectangle: length ||| cm, of milk. How many 250 ml 


width |||l cm. What is the area ? bottles of milk ? 
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@ Let’s review the basic principles. 





Discussing the Ideas 


1. a Solve the equation. 2. a State the 1 principle 
987 +0=n for multiplication. 
B The equation illustrates How is it like the zero 
the zero principle for principle for addition ? 
addition. State this sp Give several examples. 


principle in your own words. 


3. a Solve the equation: 4. a What is the commutative 
863 + 92=92+4+n principle for 
sB The equation illustrates multiplication ? 
the commutative principle sp Can you give examples ? 


for addition. State this 
principle in your own words. 


5. a The equation below shows _ sB Does this principle deal 
the associative principle - with the order of addends 
for addition. or the grouping of addends ? 
Solve the equation: 18 + (82 + 37) = (18 + 82) +n 


6. a Is there an associative principle for multiplication ? 
sp Give a numerical example of the principle. 


7. a Solve these equations. 
27+ 584+ 73=734+27+4+n 25 x.38 x r= 38 x 4ieezo 
B Can you explain what principles can help you solve 
~ the equations without pencil and paper ? 


8. The figure illustrates the distributive principle 
Solve the equation. 





Aral eatpaiB ix) (Beind ides Sine eGR 
38 














Using the Ideas 


Show as many different ways of arranging the three addends 
17, 25, and 39 in an addition problem as you can. 
Examples:. (17 + 39) + 25; (39 + 25) + 17 


Copy and complete this 
multiplication table. 
Try to avoid doing any 
computing. 





Solve each equation. 

Then give the name of the principle involved. 

A 764+n=76~ c 53x101=101xn~ € 7964+487=n+796 
B OOxXH =n p 4742xn=4742 


Study the display. Then give the number for n. 





5x4 =_ § (Sd-2)i04 (3x 4)+(2xn) 


Solve the equations. 

a 684+27=n+68 

B (844+26)+13=84+ (n+13) 
cif 4ocTr=—6l x74 

peu < 32) xX 15—S9 <(32x15) 


Solve the equations. 

Apo x12 = x (10) +2) 
B 6 x 74=6 x (n+ 4) 
ec 8x 21=8 x (20+ n) 
p 7 x 56=7 x (n+ 6) 





39 








@ How are the operations related? 


Investigating the Ideas | 





Martian Facts - 3 
H+ N= 
SS <i 





Can you do the 
“Martian Arithmetic’ 


if you know the 
Martian Facts ? 





Discussing the Ideas 
1. Explain how you found the answer to part s. 
2. Can you substitute some of our numerals for the Martian 
addition equation and then use them to rewrite parts a, 
B,andc? 


3. Explain how you solved part e. 


4. See if you can use the two “facts” given here to solve 
the problems below. 


7869 + 9758 = 17 627 ; 963 x 879 = 846 477 
a 17627 B c 1/627 D 
—9 758 879)846 477 —7 869 963)846 477 
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Using the Ideas 


1. Find the missing addend in the addition equation. Then copy 
the subtraction equation, and give the correct difference. 
Ame+8=14 cet+3=11 ert+9=17 6 xt+7=13 

14-—8=n iC 17-9=r ose /s— X 


Bpa+9=15 »p6+4=12 -t+8=16 no Ss+5=14 
15=— 9=a 12—4=b6 16—8=f 14-—5=s 


2. Find the missing factor in the multiplication equation. 
Then copy the division equation, and give the correct quotient. 
Reiner = 50 ere ~ /) = 42. e r x 963 a x X.6 = 54 
30+-5=n 42—-7=c 63 +9=r 54-6=x 


nana 76) DDO = 40 F tx 4 = 32° 4 sx 97="0 
28 ~4=a 40~—-8=b5 32—-4=t 0O-—-9=s 


3. Solve the equations. 


a6+/7=a 1 14=9+56 a 13—d=10 

Bp 395—-7=k 300 fe r 40=8=n 

ec 15=10+n K S—/=3 s (36—9)+9=n 

pgx4=24 P07 <els—540 tT (72+9)x9=Cc 

Ee 16-8=f mMi=84+/7 u (75 — 46) + b= 75 
Pao xte 18 Neves 6 = x v (56 + 8) x b= 56 
«6 3+k=12 o 5+ x=10 w (s — 68) + 68 = 75 
H 56—-7=h p J/2—~y=8 x (63 =n) x 9= 63 





F F P 
4. a Does the equationn x 0= 7 


have a solution ? 
F F P 
B Does the equationn x 0 = 0 
have just one solution ? 


POF F 


c Since 7 = 0 = mhasno solution 
P FE F 


and 0 ~ 0 = n has many 
solutions, we never divide by lll. 
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® How does the function machine work? 


Discussing the Ideas 





This picture will remind you of how the function machine works. 





RULE 


Multiply by 4 








Input 
number 





Output 
number 


We describe this function rule more carefully by writing: 
output number = 4 x n 





1. Give the output number for each of these input numbers (”). 
A 6 B 8 Ciao p 1 —E 5 F O c 10 


We can use f(n) (read, ‘“f of n”) for output number. 
The example looks like this: 





Now we describe the function rule by writing: 
f(n)=4xn 


2. Give the output number for each input number in exercise 1 
when the rule is changed to f(m) = (3 x n) + 5. 
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Using the Ideas 


Use the rule shown on the function machine and give the 
missing numbers in exercise 1. Then think about the function 
machine with the rule given in each of the other exercises, 
and give the missing numbers. 


1. Function Rule 





Fah Function Rule 3. Function Rule 4. 
n+9 nx5 





















i 
i 
I 
UL 
i 


i 
I 
i 
hi 
I 


> 


i 
I 
i 
I 










o Oo 
0 Oo 





















5. Function Rule 6. Function Rule ad: Function Rule 
nx 6 (3x n)+2 4x (n+ 5) 

F(n) n f(n) 

A I A il aA 3 | ill 

B i B I B O|} ill 

c iil c Ht c 64 | sili 

p sil D HL yep iil | 24 

eiil z i we iil | 28 





43 





® Can you guess the rule? 





Investigating the Ideas 





This function machine prints a card for each input-output pair. 
Can you guess the rule for the set of cards shown ? 


Can you invent yourown | See if your 
function rule and make classmates can 
a set of cards for it ?. guess your rule. 





Discussing the Ideas 


1. Use multiplication to find a rule for this set of cards. 





2. What addition rule could you use for the cards in exercise 1 ? 


3. What multiplication rule would give the same set of cards 
as this rule ? f(n)=n+n+n+n4+n4+n 


4. What addition rule would give the 
same set of cards as this rule ? f(n) =4xn 
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Using the Ideas 


A function rule is given for each row of cards in exercises 1, 
2, and 3. Give the missing numbers. 


ke A f(n)| B f(n)|c f(n)| D f(n) 
1. K)=8xn Ay Wl a 24 a 40 ce i 





4. 


f f 
5. m= mmm —*| 6 |G)" | 2 | 40)° 
f f f f 
6. fn) =u | 315 le lot a 30] ripe 3 


7. What is the “addition rule” 8. What is the “multiplication 





that corresponds to: rule” that corresponds to: 

a f(n)=5xn A f(n)=n+n4+n+n4+n+n 

B f(n)=9xn B f(n)=n+n+n+n 

c f(n)=6xn c f(n)=n+n+n+n+n+n+n 
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Can you find special products? 


Investigating the Ideas 


Can you find the products Grade your paper 
above without missing by using the code 
more than one ? and answers. 





Discussing the Ideas 


1. Explain why you multiply by 100 in the flow chart below. 





40x70 = 28 x 100 = 2800 


2. Give and explain flow chart steps for each of these products. 
a 20 x 800 B 6 x 4000 


3. Use the flow chart to correct any mistakes you made 
in the Investigation. 
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Using the Ideas 


Find the products. 
A Oi 10 B 10 x 100 c 100 x 100 


Give the number for a; then give the number for b. 

A §-15x10=a—~3x50=b F 28x100=a—» 4x 700=b 
B ©-42x10=a—-6x/0=5b qe 35x 100=a — 50x 70=b 
c 24x10=a—>4x60=b H 48x 100=a — 60x 80=b 
p 18x 100=a—~> 3x 600=5b 1 27x100=a — 30x 90=b 
eE 45x 100=a —- 5x 900=b J 36x 100=a — 90x 40=6 


Find the products. 


aA 20 x 80 « 7 x 200 m 40 x 400 
B 60 x 40 H 5 x 600 n 70 x 300 
c 40 x 90 1 6 x 400 o 6 x 7000 
bp: 70ex 20 y 20 x 300 p 8 x 2000 
E 30 x 30 k 30 x 800 a 80 x 9000 
F 50 x 60 t 30 x 500 r 50 x 8000 


Read the function rule for these cards. 
Then give the missing numbers. 


. f(n) ; ca f(n) S 
f a 30 
Cees aa i 180 


Give a function rule 
for this set of cards. 


n f(n) 
2 | 1400 
f(n) : f(n) 
0 700 
f(n) n f(n) 
6300] |40/28 000 









47 








® Let’s exp/ore special products and quotients. 


Investigating the Ideas 


Make 4 slips of paper 
with these numerals —7* 


and 3 slips with these signs. —. 








How many equationscan you | Record each equation you 
make with your slips ? find by writing it on paper. 





Example: 





Discussing the Ideas 


1. 


[A] 


Can you give two multiplication and two division equations 
by using the numbers 20, 70, and 1400 ? 


. Find the missing factors and quotients. 


a Sincea x 70 = 2800, we know that 2800 — 70 = b. 

B Sincea x 4 = 2400, we know that 2400 — 4 = b. 

c Sincea x 300 = 2100, we know that 2100 ~ 300 = b. 
p Sincea x 60 = 4200, we know that 4200 ~ 60 = b. 


. Finding the product (7 x 10') x (6 x 107) is much like finding 


the product 70 x 600. The exponents help you “keep track” of 
the zeros. Explain each example and give the missing exponent. 


mac 
70 x 600 =42000 g00 x 3000 =2400000 
! ’ Y 


t | 
(7x 10!) x (6 x 102) =42 x 100! (8x 102) x (3x 103)= 24x 100 
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Using the Ideas 


1. Find the quotients. 


a Since6 x 40 = 240, we know that 240 ~ 6 = a. 

Since 5 x 90 = 450, we know that 450 ~ 90 = r. 
Since 7 x 800 = 5600, we know that 5600 ~ 7 = x. 
Since 9 x 600 = 5400, we know that 5400 ~ 600 = m. 
Since 80 x 30 = 2400, we know that 2400 ~ 80 = c. 
Since 30 x 40 = 1200, we know that 1200 ~ 40 = n. 
Since 70 x 20 = 1400, we know that 1400 ~ 20 = ft. 
Since 60 x 90 = 5400, we know that 5400 ~ 60 = gq. 


zanm moods 


2. In each exercise, give the numbers for a and b. 


a10x10=a E 50 x 700=a 

163-2 1.03—-10° (Sael0)—<. C/a< 1.02) =" Boxed 02 
B 10 x 100=a F 300 x 40=a 

Oo O- = =1 0 (oe Us) ex ( 43 01%) = 2a Oe 
c 10 x 1000 =a ec 30 x 8000 =a 

fo 3x10 — 10? (3 04) x08 2x5 1.0°) = 245 OF 
pvp 100 x 100=a Hh 700 x 900=a 


P02 1 U- — 10? (7 X21.02), x.(9 x 107)=63.x"10° 


3. Find the products and quotients. 
7 x 60 H 4200 — 60 
180 = 20 1: 30x 90 

80 x 20 Js 3500 — 50 
240 = 40 « 4500 ~ 90 
2400 ~ 80 t 5 x 900 

70 x 70 m 80 x 30 
3600 =~ 60 n 1800 ~ 30 


onmo0nw p 


% 4. Find the quotients. 
a 27000 ~ 90 
56 000 ~ 80° 
320 000 ~ 40 
210 000 ~ 300 





oo 0 8 
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© Let’s use the distributive principle 
to helo us find products. 


Investigating the Ideas 


Cindy and Carl made flow charts to show the steps 
in finding 3 x 47. 


Cindy’s flow chart: 






Carl's flow chart: 











Will Cindy’s and Carl's flow charts give the correct 
answer to the problem ? Find the answer. 


Can you make a flow chart that will show the steps 


for multiplying a 2-digit number by a 1-digit number 
that you choose ? 








Discussing the Ideas 


1. Explain how Cindy and Carl used the distributive 
principle to find 3 x 47. 


2. Find products a and b. Then give the product for c. 


a3x 50=a pv 6 x 30=a 

Eee 7 oa 54 = C Gisele 6.x 357240 
B 5 x 30=a | E4x /0=a 

Bevarkeoys 54a 6 A 3 Sap A. x Se 
c 7x 20=a | F 8x 40=a 

Tie ier Jaxeco C 8° Dp oe heeeane 
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Using the Ideas 


1. Find the numbers for a and b. Then find the product for ec. 


A 4x 20=a 7 p / x 60=a 

Me hae cee Te 3 hin Tne 
Bp 5’x 30.=a —E 4x 90=a 

5x 5a p Ox 35=6 HON Bier x, 97 = c 
c 6 x 40=a F 5x 80=a 

Rian. +6 Bi 9 pg os BSG 


2. Find the products. Write only the answers. 


Ao 2 | E vx 21 ieee MX 18 | OL9.x 22 
BO Xs —4- x 304-5 -x- S36 —-n—-4-*- 41 r 4x 43 
© 0D x ISZASNG NS 45? Bi “AUX ZAC Oo 8 BIK B20" 's°.6 x. 27, 
peOeee Zee Hn OC 24. Loe x 70. Pp 6 xX 2 7 3G 


3. Find the product for a; 
then find the product for b. 
Write only the answers. 


A 5x32=a— 50x32=b 

B 6x24=a— 60x24=b 
c./ Xo2—a—~s (x 320=b 

p 6x 72=a — 60x 720=6 
3x 45=a —» 30x 450=b 
F 8x32=a—» 800x 320=b 


4. Find the products. 
Write only the answers. 


a 40 x 36 c£ 20x 76 
B 70x21 Ff 70 x 36 
c 50 x 36 a 40 x 41 
peoOsxe21) GHe 90> x22 
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® Can you write and solve equations? 


Investigating the Ideas 


Study the problem, its flow chart, and its equation. 


Problem: If 7 is multiplied by 8 and 18 is added 
to the product, the result is what number ? 








Flow 
Chart: 





gal > 


7x8 (7 x 8) + 18 n 
Equation: (7x 8)+18=n 


Can you write a problem like this one, then make 
a flow chart, and write an equation for it ? 








Discussing the Ideas 


1. a What is the output number for the Investigation flow chart ? 
sp What is the solution to the equation ? 


2. Which flow chart below is correct for this problem ? 
Problem: If 4 is subtracted from 12 and the difference 
is divided by 2, the result is what number ? 





3. Explain how to use the correct flow chart to write 
an equation for the problem in exercise 2. 


BZ 





Using the Ideas 


Write and solve an equation for each exercise. 


Le 





What numberis8morethan 6. 


the product of 6 and 2 ? 
Answer: (6 x 2)+8=n 
T= 20 7. 


Beginning with 48, what is 
the result if you divide by 
6 and then multiply by 7 ? 8. 


If 9 is multiplied by 7 and 
6 is subtracted from the 
product, what is the result ? 9. 


The sum of 4 and dis 
multiplied by 8. What is 
the resulting number ? 


. Thedifference between * 10. 


15 and 8 is multiplied by 
9. What is the product ? 


More practice, page A-3, Set 6 


Find the product of 7 times 
the sum of 8 and 2. 


If you divide 54 by 6, then 
add 1, and multiply this sum 
by 8, what is the result ? 


What is the quotient when you 
divide the sum of 68 and 4 
by 9? 


If you multiply 10 by itself, 

then subtract 10 from this 
product and divide the result 

by 10, what is the final number ? 


Find the number that is 7 less 
than the product of 8 times 
the sum of 6 and 3. 


bers fora, b, 
> so that the equation 


tatement 
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. Solve the equations. 

a8+/7=a p 24—-6=t c 1/—b=9 J, OX) 5 = 04p 
B6+n=13 E15—7=d H8x9=m Kgt/7=14 
c 9x56 6 Fol xX), 6.= 40 1 42-7=x . 48-6=q 


. List the missing numbers for each table. 





Function Rule Function Rule Function Rule 
n x 40 nx 70 n + 60 
n f(n) n f(n) 
aA 60 | blll —e 10 | iil i Hi 
B {ill | 1200 F 4 | ii J 
ce 80} [blll « 301} ill « _ Iii 
p_—_i{iil | 360 H {ll | 2800 L 





UL 


. Functionrule: f(m) = (7 x n) + 8. Give the number for: 
a f(3) B f(6) c f(20) p £(50) —E f(10) F f(80) 


. Find the numbers for a, b, and c. 
A 5a 70. a B 9x 40=a 


Bx Bah om ene Oe oe BO ae ae 





. Write and solve an equation 

for each part. 

A If 17 is subtracted from 
23 and the difference is 
multiplied by 5, what is 
the product ? | 

B 14 is added to itself 
and the sum is divided by 
4. What is the quotient ? 
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. Write each number in expanded notation. 
A 826 c 1032 E 34576 c 469 506 
B 2745 p 52 280 F 80365 H 9037 260 


. Give the correct sign (<, >, or =) for each ill. 

a 78 263 | 70 000 + (8 x 1000) + (2 x 10?) + 60+ 3 

B 5 293 648 i 5293 x 10? p 9203 + 6152 \|llh 9203 + 6252 
c 387 + 256 il 387 + 246 E 6327 + 5461 ill 6337 + 5461 


. Find the products. 
At x 1.02 B~1.02--x—102 c~102x-—-102 p 10° x 10! 


. Write the ordinary base-ten numeral for each exercise. 
Aad 1.079 E%6'5e. 103 ESS 1096" 60>x"'107""'67 S600! x 10: 
Peo wetdw p-25 x $0! fe 43 x/10% W160: X*1080Vy750 x 107 


. Round these population figures (for a recent year) to the nearest million. 
a Canada: 21 681 000 B Mexico: 48 313 438 


. | Give the missing numbers. thirk 
Power | Ordinary base- 
of ten ten numeral These counting sequences are in 


base six. Give the missing numerals. 






















1. 3,4, ill I Ii, 12, 13 
2. 34, 33, 32, Il Ill Ill, 24 
3. 424,425, lll ill, Ill, 433 






4. 52,53, Ill Ill lll, 101, 102 








ACTIVITY 
CARD 2 


Page 356 
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“Al Geometry and Measurement | 
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© Let’s look at some basic geometric figures. 


Investigating the Ideas 


Study this drawing. 


How many different geometric figures can you find and 


name in the drawing ? 





Discussing the Ideas 


ie 


To name line AB we write AB. How many other lines 
did you find and name ? 


. To name segment AC we write AC. What other segments 


did you name in the drawing above ? 


. Aray starts at a point on a line and contains all the 


points on one half of the line. Ray BC (symbol: BC) 
is an example. How many other rays did you find ? 


. A Howmany angles are shown in the drawing ? 


sp Explain which angle is meant by the symbol 1 ACB? 


. Did you name a triangle in the drawing ? What is a triangle ? 






A plane is a flat surface that extends 
endlessly in each direction. Do you think 
that any three points that are not ina 
line can always be in one plane ? 


Describe some physical objects that remind you of points, 
lines, segments, rays, angles, triangles, and planes. 














Using the Ideas 


Match each picture with the name of the geometric figure it 
suggests, with the drawing of the figure, and with the symbol 
for the figure. For exercise 1, write C, H, Q. 


triangle 





7. Draw and label a figure for each symbol. o 
a PO Bp / NEW cash p GO eE APOR F BA 


ee 7 





® Let’s exp/ore space (figures), 


Investigating the Ideas 













There are many familiar geometric 
figures that do not lie in one 

plane. They are called 
figures. 








Trace and cut out 
this pattern. 





Can you fold and tape this pattern 
to form a familiar space figure ? 





Discussing the Ideas 


1. Does the space-figure model you made remind you of any 
physical objects you have seen ? Do you know the name 
of the space figure ? 


2. How many faces, edges, and vertices does your 
space figure have ? 


3. The pattern above was made from plane figures. 
Do you know the names of these figures ? 


4. Can you make or describe a pattern that could be used 
to make a cube ? 
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Using the Ideas 


1. Match each physical object on the left with one of the geometric 
figures pictured on the right. 


[1] sphere [2] rectangular 
om pyramid 





prism 





[6] triangular 
prism 





2. How many faces, edges, and vertices does each figure have ? 
A rectangular prism B triangular prism 





%* 3. Make models of these figures. 





hexagonal 
prism 





B Make two 


~ of these. 





octahedron 
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® Can you draw geometric figures? 








| Investigating the Ideas 


Follow these directions to draw a larger picture 
of a triangular prism. 3 


"er 


Draw a Draw three segments Make “hidden edges” 
triangle. of the same length dotted. Make other 
“straight down.” edges solid. 
Top view 


\ ee 


Side 
view 


Can you draw the front, side, 


and top views of a triangular prism ? 





Front view 





Discussing the Ideas 


1. Ona flat surface we can draw a space figure that appears 
to be three-dimensional. Why is the one dotted segment 
drawn in the picture of a triangular prism above ? 







2. Here is a drawing of a rectangular pyramid. 
A Why is the pyramid called a rectangular 
pyramid ? 
B How many hidden edges does this drawing 


of the pyramid have ? 
3. Here are the front, top, 
and side views of a 
figure. What figure do 
you think it is ? Frontview Topview Side view 
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1. 


2. 


3. 





Using the Ideas 


Trace and complete the drawing of each figure. 
Be sure to show the hidden edges with dotted segments. 
A B e Cc 





cube triangular pyramid pentagonal prism 
[s 


The vertices of this rectangular prism 
have been labelled. 
A Name the edges that are ‘‘hidden.”’ 
B The front face is named ABCD. 
Name the faces of the prism 
that are “hidden.” 





This object was pictured in a draftsman’s 
handbook. Can you draw front, top, and 
side views of the object ? 


4. Choose an object, such 
as a birdhouse, a desk, 
or a table, and make a 
drawing of it. Then show 

the front view, top view, 

Here is a design made by and side view. 

drawing squares. Make and 

color an interesting design | 5. 


: Find out what an 
by using only squares. 


octahedron is. Make 
a drawing of one. 
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® How are lines in space related? 





Investigating the Ideas 


<_—_> <—_> 
Lines AD and HG can be contained 
in a single plane and do not meet. 
In the same figure find other 
pairs of lines that are in the 
same plane but do not meet. 














Discussing the Ideas 


1. Two lines which are in the same plane and do not meet, 
or intersect, are parallel lines. To show that AD is parallel 
—S> : <> <> : 
to HG, we write AD || HG. Show how to write statements 
for other lines that are parallel to AD in the figure above. 


2. Along, straight section of railroad 
tracks may remind you of parallel 
lines. Name some other things that 
remind you of parallel lines. 





3. When two lines intersect and 
form a “square corner,” they 
are perpendicular to each other. 
Name some things that remind 
you of perpendicular lines. 





4. Lines in space that do not intersect __ Q 
and are not parallel are skew to each 
other. Show how to hold two rulers or 
two pencils to represent skew lines. 
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Using the Ideas 


Give all the edges that are parallel to EH. Pel ald 


Give all the edges that are perpendicular to AB. 
Give the edges that are neither A 
parallel nor perpendicular to BC. 


Oo Ww > 


2. a Lines mand are parallel to each other. 
Line m and line / are perpendicular. 
What do you think about 7 and / ? / 


Bs We use a segment that is perpendicular 4 


to two parallels to measure the distance Sg a 
between them. If we find that the lines 2 cm 

are 2 cm apart at point A, what do 

you think we will find at any other 

point, such as B ? 





3. Lines m and rn are straight. 
Are they parallel ? 
Why or why not ? n 


4. Start with a line AB 
and use the idea in A 
exercise 2B and the 
corner of your book 
to help you draw two 
parallel lines. 


B 


5. Show how to draw an 
accurate picture of two 
parallel lines by using 
only your ruler. 
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® Can you construct geometric figures? 


Investigating the Ideas 


Can you make this design with only a compass and a ruler ? 





Discussing the Ideas 


To construct a geometric figure we use only a compass and 
the edge of a ruler. No guessing or measuring is allowed. 


1. How could you construct a segment PRM 
that is just as long as AB on your paper ? A 
2. a What does it mean to say that two 
angles are ‘‘the same size” ? B 
B How could you construct an angle 
the same size as / ABC on your paper ? C 
3. a What does it mean to say that B 


two triangles are “the same 
size and shape” ? 
Bp How could you construct a 
triangle the same size and A C 
shape as AABC on your paper ? 
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Using the Ideas 


: E F 

1. Construct a segment SSS. CRT a Re 

that is just as long as EF. J 

Q 

2. Construct an anglethatis ¥X 

the same size as / JKL. r 
3. Construct a triangle that is the 

same size and shape as APOAR. 


- R 


4. To bisect’’ means to divide into two parts of the ‘‘same size.” 
Study the first three steps and think about how to complete 
the construction in step 4. Then do each construction. 


a Bisecting an angle 
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® When are two geometric figures congruent? 





Investigating the Ideas 


Answer each of these questions just by looking. 


Q 
@ 
R 
P rf 
S 
vi 
D 
A———_—_————_-B |x U 
Is AB longer than, Is /X smaller than, Is APOR the same 
shorter than, or larger than, or the size and shape as 
just as long as CD ? same size as / Y ? AUTS7Z 





Discussing the Ideas 


1. Two segments (like AB and CD) are congruent if their end 
points are equally far apart. We write, “AB ~ CD,” and read, 
“Segment AB is congruent to segment CD.” How did you 
check to see if AB is congruent to CD above ? 


2. Two angles (like 7X and £ Y) are congruent if “corresponding 
points’ on their rays are equally far apart. We say, “Angle X 
is congruent to angle Y.” We write, “ZX = ZY.” How could 
you use tracing paper or a compass to see if / X above is 
congruent to / Y? 


3. Two triangles (like APQR and A UTS) are congruent if 
the parts (angles and segments) of one can be matched 
with the parts of the other. How could you use tracing 
paper to see if APOR =~ AUTS? 
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Using the Ideas 


1. For each exercise, trace one segment and place it over the 
other segment. Tell whether the two segments are congruent. 


A 


Cc 


2. Trace each pair of angles to tell whether or not they are 
congruent. 


mas Ke | _—- 
3. Trace AABC. By sliding, turning, or flipping the tracing 
paper, on which of the other triangles can you make 


AABC fit exactly ? H id 4 


L 
4. Give the missing segments and angles in the table. You may 
want to trace AMPWN and move it to help you match 
the segments and angles. P N 











MP = Ill 
lll = SR 
RT 
LRTS 
i 


ll 
ll 
L.MPN 
PNM ~ lll 


IQ We We We 
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® What are some units of length? 





Investigating the Ideas 





We count the unit segments 
to find the length of AB. 
A ruler helps us to count 
units easily. 


Choose a unit of length 
and make your own ruler. 





Can you use your ruler to find Make a record of the 
the lengths of some objects ? objects and their lengths. 








Discussing the Ideas 


1. What is the length of AB shown above ? 





2. Barbara used the red-strip C D 
unit to measure CD. Karen 
used the paper-clip unit and Elaine used the finger unit. 
Which girl got the largest number for the length of CD ? 
Who got the smallest number for the length ? 


3. The centimetre is a 
common unit of length. 
a What is the width of your 
desk to the nearest centimetre ? 
B What is the length of your 
desk to the nearest centimetre ? 





4. Can you name some other common units of length ? 
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Using the Ideas 


1. Measure each of these segments to the nearest centimetre. 
A _- _— — B 
Cc 
D a = 


2. Find the length of each segment 
above to the nearest half centimetre. 


3. The perimeter of a figure is the sum of the lengths of its sides. 
Find the perimeter of each figure below. 





A B c 5 
~ 
po ce § E 5 
E fy 2m8cm ~~ € 
lo € N 
13 cm 38 cm * 
3m8cm 
* 4. Find the length of the 3 
path from A to B in 
centimetres. 
B 





More practice, page A-4, Set 7 69 





© How are angles measured? 





Investigating the Ideas 


We count unit angles 


to measure an angle. - 


Follow the instructions below et 





to make your own protractor 
for measuring angles. 





Fold the semicircle 
in half three times. 





Cut out a semicircle from paper. 


Can you draw some angles | 
and use your protractor 

to find their measures 

to the nearest unit ? 





Number the fold lines for the 
unit angles on your protractor. 








Discussing the Ideas 


1. Explain how you would use your protractor Ab 
to find the measure of this right angle. 


2. How could you use your protractor to draw an angle that 
measures 2 units ? 5 units ? 7 units ? 


3. Acommon unit of angle 
measure is called a degree. 
A protractor scaled 
in degrees is shown. 
What is the measure of 
a right angle in degrees ? 
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1. A protractor with degree units has been placed over some 


Using the Ideas 


angles. / BAC measures 35° (35 degrees). 
Give the measure of each 
angle below. 

A LBAD « LDAG 


B 7 DAL. 4 Hn 7 e DAH 

c BAF. 1.4FAG 

p BAG 3s LGAH 

E / BAH xk LGAl 

F ZCAD tu LFAl ; A 

Use a protractor to find A B 


the degree measure of 
these angles. 


Draw angles that have the following measures. 
peeesy Baie c 105° p 143° 


Find the degree measure of each angle. 
Find the length of each segment in centimetres. 


A 








14° 
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® Let's exp/ore polygons. 


Investigating the Ideas 





Here are four special triangular shapes. 








Here are ways to use these shapes to make other polygons. 


Two I's > square Two II's > parallelogram / 
Two III's > rhombus Four I's > rectangle [ 
One II, two III's ~ pentagon @ Six IV's > hexagon (_ 


Can you trace, cut out, and paste the 
triangular shapes to form the polygons ? 





Discussing the Ideas 


1. An isosceles triangle has at least two congruent sides. 
Which triangles above are isosceles ? 


2. An equilateral triangle has all sides congruent. 
Which triangle above is equilateral ? 


3. Aright triangle has a 90° angle. 
Which triangle is a right triangle ? 


4. An acute angle is less than 90°. An obtuse angle is greater 
than 90°. Which triangles have acute angles ? obtuse angles ? 


5. Describe each polygon you made. Can you think of other ways 
to use the triangles to make the polygons ? 
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Using the Ideas 


1. Use your compass to help you draw each of the following. 
A isosceles triangle B equilateral triangle c right triangle 


2. Use your protractor to help you draw: 
A anacute angle B an obtuse angle c aright angle 


3. a Draw atriangle large 
enough so that you can 
measure each angle easily. 
What is the sum of the 
measures of the three 
angles ? 

B Try this again with a different triangle. 
What do you think might be true about the sum 
of the three angle measures for any triangle ? 





4. Draw a four-sided polygon (quadrilateral) on your paper. 
Make it large enough so that you can measure the angles 
easily. What is the sum of the four angle measures ? 


think, ' 5. a What is 
the sum 





Trace this tangram square and of the 

cut it into the pieces shown. angles 
of each 
triangle ? 


B Whatis the sum of the angles 
of the quadrilateral ? 


6. Use this figure 
(no protractor) 





How many of the polygons to find the 
named in the Investigation sum of 
on page 72 can you make the angles 
with all 7 tangram pieces ? of this 


pentagon. 





© How many lines of symmetry does a polygon have? 





Investigating the Ideas 


Trace and cut out each of these regular polygon shapes. 


In how many ways can you fold each figure so 
one half fits exactly upon the other half ? 





Discussing the Ideas 


1. A figure has a line of symmetry if the fold on that 
line makes two halves of the figure match exactly. 
How many lines of symmetry does each figure above have ? 


2. a Can you name some other types of triangles and tell 
how many lines of symmetry each figure has ? 
Bs Can you name some other quadrilaterals and tell 
how many lines of symmetry each one has ? 


3. A regular polygon has all sides congruent and all angles 
congruent. If you know how many sides a regular polygon has, 
can you tell how many lines of symmetry the polygon has ? 


4. Figures with at least one line of symmetry are called 
symmetrical. Can you describe a familiar symmetrical figure ? 


74 





Using the Ideas 


1. How many lines of symmetry does each figure have ? 


; a Be y : | 
isosceles rectangle “kite” “chevron” rhombus 
triangle 


2. Think about special polygons 
that are the outlines of 
the 26 letters of the 
alphabet. How many of 
these shapes have one 
or more lines of symmetry ? 





3. Suppose you fold a piece of paper and 
cut out the figures shown below. Draw 
and name the figure that is formed 
when you unfold each piece. 





Cut out a square | |; Cutout Cut out an 
and fold it | || asquare. isosceles 
twice to form : right triangle. 
a small square. me 

Fold the small square Cut out 

to form a triangle. : 

Can you cut off one dp) isosceles 
corner of the triangle it trapezoid. 
so that it unfolds to . 1 — D 

form a square ? 7 Cut out this 





quadrilateral. 


More practice, page A-4, Set & ib 





® Can you find polygon patterns? 





Investigating the Ideas 


You can put four squares together 
to form a larger square of the 
same shape as the small ones. 


You can put four equilateral 
triangles together to form a 
larger equilateral triangle of 
the same shape as the small ones. 





Can you show a way to put four of each of these polygons 
together to form a larger polygon of the same shape ? 








Discussing the Ideas 


1. Two geometric figures that have the same shape are said to be 
similar to each other. Give examples of similar figures. 


2. Here is a pattern formed by fitting aN 
together equilateral triangles. 

a Imagine that you had as many > 
triangles as you needed. Could 
you completely cover any surface ? 

s Patterns which can ‘cover any surface” are called 
tessellations. Explain why we can be sure that each 
polygon above could make a tessellation. 
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Using the Ideas 


1. Make a cardboard cut-out of this 
regular hexagon. Then you can draw 
around It to make pictures of hexagons. 
Can you use regular hexagons to make 
a tessellation ? 





2. You have seen that you can make tessellations with 
at least three regular polygons. Which ones ? 


3. Complete exercise 1 by using this pentagon. 
Do you think tessellations can be made 
with any of the other regular polygons ? 
* 4. Can you make andcolortwo a 

different tessellations with 

each of these figures ? 


If you use twelve squares for 
each rectangle, you can form 


What is the smallest number 
of squares you can use to | 

form rectangles of four 
different shapes ? 








© Let's look at space figures | 
made from regular polygons. | 





Investigating the Ideas | | 


The ancient Greeks discovered that there are only five space 
figures with faces that are congruent regular polygons. 
Here is how models of these solids might be made. 


\\ Tetrahedron 











Hexahedron 
(Cube) 











Dodecahedron 


Can you complete the table below 
for these five regular polyhedrons ? 











Discussing the Ideas 


1. How can you easily find the number of faces that each of 
the five regular polyhedrons has ? 


oreadg wre 


2. If “poly-” means “many,” “tetra-’’ means “four,” “hexa-” 
means ‘'six,”’ and “‘octa-"’ means “eight,” then what do you 
think ““dodeca-” and “‘icosa-” mean ? 


3. For each polyhedron, find the sum of the number of faces 
and the number of vertices. How does this sum compare 
with the number of edges ? Can you write a formula about 
what you have found ? 
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1. 


a 


* 4. 








Using the Ideas 


A Draw a pattern that could be used to make a tetrahedron. 
Make it different from the pattern on page 78. 
B Draw another pattern for a cube. 


Each face of a regular polyhedron is a regular polygon. 
Each face of a regular polyhedron is congruent to every 
other face. Here are some polyhedrons. 

aA Why are they not regular polyhedrons ? 

B How are they like regular polyhedrons ? 





Triangular Pentagonal 
prism / : prism 





Truncated 
cube 


A How many vertices, 
faces, and edges 
does each polyhedron 
in exercise 2 have ? 

B If a polyhedron had 
7 faces and 7 
vertices, how many 
edges would it have ? 


Make a model of 
at least one of the 
polyhedrons in 
exercise 2. 
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® Can you draw the cross sections? 


Investigating the Ideas 


The figures show how we can cut a cube to get 
a cross section that is a rectangle. | 


Se 


Cross section 





Can you draw some of the cross sections 
that you could make with other cuts ? 





Discussing the Ideas 


1. The plane geometric figure that is the intersection of a 
space figure and a plane is often called a cross section 
It may help you to think of “slicing” the figure and then 
looking at the edge of your cut. Can you think of another 
way to cut the above cube so that the cross section 
is arectangle ? 


2. a Describe this 
cross section 
of the sphere. 

Bp Is there a way 
to cut a sphere 
so that the cross section is a different type of figure ? 
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ing the Ideas 
81 


Us 


formed by the 





For each exercise, draw the cross section 
intersection of the plane and the space figure 





ent ty Z 
a re . 





Which pair of segments are congruent ? 4¢———___________. 
_—_———_ re 
fg 
6. eee 


An isosceles triangle has a pair of 
congruent angles. AXYZ is isoceles. 


Z 
A Which two angles are congruent ? 
B Which pair of sides are congruent ? 
x. Y 
Find the length of the pencil 


a to the nearest centimetre. sp to the nearest half centimetre. 





a Find the measure of this angle in degrees. 
B Construct an angle congruent 
to this angle. 


Is the sum of the angles of a triangle 90°, 100°, 180°, or 200° ? 


Which two triangles are congruent ? , ; 
Complete each statement. ie \ 
H 


LAx=il 2B~i LC ~ IM ; E — 
LA = LB= p C= [oat 
AB =I! BC=|l ACZM 4 BN 


How many lines 

of symmetry 

does an 

equilateral 

triangle 

have ? 

Can you tessellate a 
plane with an equilateral 
triangle ? 
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} Addition Division 
; Keeping in Touch with Subtraction Place value 
Multiplication Principles 


J 
a a a 


1. Give the number for rn. 
Ae Ce ==. O8 
B 100000 000 = 10” 
c, 1000*<- 100000 =:10" 
p 4000 x 60000 = 24 x 10” 
E 30000 x 90000 = 27 x 10” 


a Ce Se «> 





2. Solve the equations. 
Aa+/7=15 c 42—-7=d 
B 14-—n=8 Hh f+9=18 
capex 9 = Tr [7 ex — 49 
ne xo = 48 384+9=a 
EsS—6=/7 Kg-3=7 
F 12—-y=6 . 10—6b=0 


3. Solve the equations. 
A 5x27=(5x20)+(5xn) Bb 6x284=(6x200)+(6xnm)+(6x4) 


4. Find the products and quotients. 


a 10 x 100 —eE 56 x 1000 1 480 ~ 60 m 2400 ~ 8 
B 20 x 700 F 200 x 300 s 4800 ~ 60 n 3/700 ~ 10 
en50cx.60 c 5000 x 200 x 4800 ~ 600 o 3700 ~ 100 
p 800 x 40 H 760 x 20 . 480 ~ 6 p 2600 ~ 200 
5. Solve the equation. 6+6+6+6+6=n~x6 
6. Solve the equation. (62530) cen 60% /Je—_0 oo 
7. Solve: 
A 347 B 24 c 3948 p 8)344 E 16)59 F 8403 
x4 x 39 +2765 —1679 
ACTIVITY 
You are invited to explore || CARD 3 
Page 356 
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5 Computing 


® How are your adding and subtracting skills? 





Investigating the Ideas 


Let’s check yoo adding a and we ONES le 








Can you find the sums and differences 
above without missing more than one ? 





Use this code to grade a=O c=2 e 

your own paper: b= 1°" d'="S>sr=r5 

Answers: 1. Ic 2. bhc 3. gfe 4. bcdf 5. boff 
6. eg 7. ebg 8. cff 93..cb 





Discussing the Ideas 


1. If you missed the subtraction problem with two zeros, 
this flow chart may help you correct it. 





+ Si 2.2 | A 





597 (2 5974 12 599 le 

6002 6002 60062 $0027 
—2564 —2564 —2564 —2564 
| 3438 3438 


Study the chart and correct your mistakes. 


2. Can you make a flow chart for Investigation problem 9 ? 
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2. 


* 3. 


Using the Ideas 


If you need practice in adding and subtracting, find these 
sums or differences. 


A’ 423m; B ..65 Cues bur 239. De 968 Fr. 6472 








+57 ares. alee +446 +875 +3869 
c 56 nH 934 1 675 vs 562+ 78+ 843 + 7651 
75 369 87 


+81 +548 +948 « 7659 + 8321 + 78 + 642 





t. 86 om. 80 n 96 OF 7/524 Pp) .6535%0 9247 
—49 —52 —39 —415 —287 — 1638 





rR 906 s 5037 +t 8007 vu 562-371  w 8076-1384 
—238 —1699 -—5679 vy 6003-706 x 7000—256 





Give the number for the point above each letter. 
50 9 9 50 200 


Se area 


536 A B Cc 





In each problem, some of the 
digits are covered with screens. 
In each exercise, give all 
possible digits that could be 
under the red screens. 


aA 4illill Bp Iilgiil 
+ Sill IN Sil 
A + Mil til 
MMi 
c Ii4 tit i pb {lool 
— Sill il — IO4 tit 








A HM A 
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The Making of Canada 
Cermas SO(Ce 








Territory VI 
Labrador and 
Newfoundland 
(1949) 

















TerritoryN ee 
> Aibertaand = Je steno = 
Saskatchewan | __ Northern 

(1905) = |_—_Extension (191 








a 





f Territory | 
Confederation (1867) 


Territory || C 
Manitoba (1870) ly ad 

. When Prince Edward Island northward in 1912. How 
entered Confederation, long had this area been a 
Territory | had been part of Confederation ? 
established for only SIX 5. In which territory is your 
years. In what year did province ? How long has it 
Prince Edward Island enter been a member of 
Confederation ? Confederation ? 

- How long after Territory | 6. In 1869, Canada bought the 
did the last territory, Northwest Territories. How 
Territory VI, enter long ago was that ? 

ion ? 
ea EN | 7. In 1873, A. MacKenzie 

. How long was it after 1873 became prime minister of 
before a new territory was Canada. He was 51 years 
added ? old. He lived to the age of 

. The provinces which formed 70. Give the year of his birth 
Territory 1 spread | and the year of his death. 

. The Canadian Pacific Railway Co. was established in 1880 and 


inaugurated its first transcontinental railway 19 years after the 
signing of the British North America Act. How long had the 
Canadian Pacific been established at that time ? 











secs _ Vacation {rips 











017 aap nS 
Ottawa? 8 obo Islands 


aA. National Parks on 
as Toronto 
¢ » Georgian@ay 





1. Use the map and the chart to 

give the distance 

a From Regina to Jasper National 
Park by way of Edmonton ? 

sp From Toronto to Mt. Riding by 
way of Winnipeg ? 

c From Montreal to the Cape Breton 
Highlands by way of Halifax ? 

p From Ottawa to Banff by way of 
Calgary ? 

e From Moncton to the Georgian Bay Islands by way of Toronto ? 

rF From Vancouver to Mt. Riding by way of Winnipeg ? 

« From St. John to the Thousand Islands by way of Toronto ? 


From Cape Breton to Halifax 








From the Bay of Fundy to 
Moncton 








From 1000 Islands to Toronto 








From Georgian Bay to Toronto 








From Mt. Riding to Winnipeg 











From Banff to Calgary 





From Jasper to Edmonton 








ye 2. Make use of the map to indicate the shortest distance 
a From Vancouver to Georgian Bay. 
sp From St. John to Mt. Riding. 
ec From Winnipeg to the Bay of Fundy. 


% 3. Prepare a trip going from your home to one of the points on the map. 
Give the distance covered. 








® Can you find money totals and differences? 


Investigating the Ideas 





One of the first cash registers A modern cash register 





Can you give three items whose prices would add 
up to the total shown on each cash register ? 





Discussing the Ideas 
1. Explain how to read the total amount on the old cash register. 


2. Modern cash registers show the amount for each purchase, the 
total amount, and how much change the buyer should receive. 


a Suppose a cash register rings up these 5 
two purchases. Explain how to find LILI} (site) 
the total it would show. OID). )2) 


Bp Explain how to find what the machine 
will show for your change if you pay 
with a 20-dollar bill. 
c Explain how to find the amount of Change: LIL 8).[210) 
your purchase if this is the amount 
of change you get from a 10-dollar bill. 
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Using the Ideas 


1. Find the total amounts. 


a$2.98 8 $9.82 c $5.68 p $15.67 e $117.89 
3.65 6.54 6.47 83.47 654.92 
7.82 7.29 9.98 16.59 846.98 





2. Find the differences in the amounts. 
a $5.67 B $4.82 c $19.21 p $/65.42 E $9.37 


2.91 3.46 12.59 186.50 6.54 
F $8.00 c $20.00 H $100.00 1 $10.00 3 $5.00 
1.29 16.98 37.98 aS 0.98 
3. Use dollar notation to write each amount. 
aA 125¢ c 1298¢ E 5¢ ec 50C¢ 
B 7OO¢ p 95¢ F 10¢ H 25¢ 





ee Pd ge 
Short Stories 5 }{(N@?/ Had 1 dollar 25 cents. 


Spent 79 cents. 


Had $12.53. How much left ? 


Earned 5 dollars and 
a quarter. How much now ? 


FY Had 10 dollars. Spent 3 dollars. 
<) Then spent $2.79. 


How much left ? , 15 dollars in the bank. 
Gp Withdrew $10.98. 
. _ @ How much left in the bank ? 
w* $27.35 inthe bank. 


No Deposited $3.95. 
How much in the bank now ? 









na) Hada quarter. 
Q} Earned 50 cents. 
~ Spent 35 cents. 


Had a dollar. How much left ? 
Spent 49 cents. 


Lost a quarter. SS} Had 5 dollars. Spent $2.98. 
How much left ? Earned $1.25. How much now ? 
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© How are your multiplying skills? 


Investigating the Ideas 


Let’s check your multiplying skills. 








Can you find these products without missing any of them ? 





Use the code on page 84 to check your answers. 
Answers: 1. bjf 2. hgi 3. bbei 4. ejgd 5. fdiac 








Discussing the Ideas 


1. Study the steps for multiplying 576 x 4 in the charts below. 
Then correct any mistakes you made in the Investigation. 


You did the 
adding as you 
did each step. 





2. Explain each step of the shortcut shown in chart B. 
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Using the Ideas 


1. Find the products. 


A 56 Bach c 59 p 62 E 47 
za x6 aoe 8 8 

F 159 c 328 H 527 1 806 J 564 
x9 x6 x2 eat x4 

K 392 . 564 m 306 n 530 o 654 
x7 x8 x7 x9 alles 

p 1326 o 5804 r 6001 s 7643 
x3 x6 x5 Sate! 


2. Find the product for a. Then give the product for b. 
A 6x 84=a-—> 60x 84=6 c 6x 364=a— 60x 364=b 
B /x53=a— /0x53=b p /x156=a— 70x 156=56 


3. Find the products. 


ATG AG B 63 Come / p 69 E 846 Fe 502 
x70 x 80 x 30 ame) x 90 x 30 


4. Find the products. 
A DO00FxIS E 800 x 6 
B 400 x 7 F J0O0Ox 5 
c 200 x 9 c 600 x 9 
p 600 x 8 H 300 x 4 


5. Estimate the products. 
Then find the products 
and check your estimates. 


a 599 B 807° 3=—c 1087 
x3 x6 x4 
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® Can you multiply large numbers? 
Investigating the Ideas 


How do you find 38 x 47 ? Three students gave these methods. 



























47 
x38 
376 
1410 
Break the 38 apart. 1786 
First find 8 ay 
forty-Sevens, then Use the distributive 


| principle as led did, 
but write it the 


EASY WAY, 
Like this. [Maney 


30 forty- Sevens, 
and then add to get 
the finalanswer. Ta/ 








Discussing the Ideas 
1. Why are Ted’s and Nancy’s methods more useful than Jan’s ? 


2. a Explain how Ted's and Nancy's methods are alike. 
B How do these methods use the distributive principle ? 





3. Study the flow chart and use it to find another product. 
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Using the Ideas 


1. Find the products. 2. For each exercise, give the 
A 36 8B 59 c¢c 78 products for a and b. 
x 48 x 27 x35 
ae ee Sey oe f M, 60 x 827=a 
ALO x O27 =4962—> 600 x 827=b 
DeeeeOWeE 342. Fe 647 Poot 
x 39 oy x 98 > ‘a aa 
Rearrange nee og A SO B 4x 391 =1564 > A095. 391 —p 
Gozo. 9H "3920 1 S22 70x 285=a 


x 48 x 64 x 41 c 7x 285=1995 > 509 oan _ ph 


3. Find the products. 





4. Find the products. 


A 384 B 462 c 5/0 
x 264 x 397 x 642 


MTOO Ue 61258) E928 
en eee 107 





a3 
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IS RIDS 


Many modern jet aircraft fly as 
high as 11 OOO metres. How 
much higher is this than the 
highest-flying goose ? 


Some jet aircraft travel about 6 times 
as fast as the spine-tailed swift. 
How fast is this ? 


How many 5-cm hummingbirds 
would have to be laid end-to-end 
to reach across the 3.6-metre 
wingspread of the albatross ? 


One of the oldest men on record lived 
to be 113 years old. How much older 
is this than the “old” raven ? 


How many grams does the ostrich weigh ? 


Each year the arctic tern migrates 

17 700 km each way from the 

Arctic to the Antarctic and back. | 
How far would the tern travel in 6 years ? 


*All records given are approximations and subject to dispute. 





If an ostrich could run at his top speed 
for half an hour, how many metres would 
he travel ? 


The largest flying bird weighs about 18 kg. 

It would take about 424 hummingbirds 
to weigh 1 kilogram. How many humming- 

birds would it take to weigh 18 kilograms ? 


The canvasback duck flies about 48 km/h 
faster than the ostrich can run. How many 
metres does the duck fly in an hour ? 


. An ostrich egg weighs about 14 kg. A 

_ hummingbird egg weighs about 15 
milligrams. How many hummingbird eggs 
would it take to weigh as much as one 
ostrich egg ? | 


The penguin is a bird that does not fly. 
Some penguins can swim as fast as 32 km/h. 
How many metres per second is this ? 


. Sparrow eggs hatch in about 12 days. 
It takes 5 times that long for penguin eggs. 
_ Chicken eggs take 39 days less than penguin 
~ eggs. How much time does it take for 
penguin eggs and chicken eggs to hatch ? 
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® Let’s exp/ore exponents. 


Investigating the Ideas 


Can you find 3 more ‘square’ numbers Draw pictures 
and 3 more “‘cube” numbers ? for them. 





Discussing the Ideas 


1. a How did you find the next — B Why do you think it Is 
three ‘square’ numbers ? said that 3 squared is 9, 
“cube” numbers ? | | and 2 cubed is 8 ? 


2. Study this chart. Then write and read some symbols like these. 


fourth 
power is 81.” 





3. When we write 2°, the “3” is an exponent. It tells how many 
times the base 2 is used as a factor. What are the bases and 
exponents for the examples in the chart above ? 
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Using the Ideas 


Give the missing words and numbers. 


A 3° means that 3 is used as a factor ___ ? __ times. i pant || 
B 4° means that 4 is used as a factor ___? __ times. 4? = |i. 
c 2° means that 2 is used as a factor __? __ times. 2° = |llll. 
p 10° means that 10 is used as a factor__? __ times. 10* = |ll. 


Use an exponent to write each of the following. 


a 3 x 3 Answer: dp4x4x4x4 

Bel eee 2? x2 E 10x 10x 10x 10x 10 
c 5x5x5 Po Xeoaxsoex So XS xX S93 
Give the missing numbers. Example: 

Ate i eras =" E 3* = lll g 5? = |lll 13/7, |i 
B22 le pe 3? Sill F 24 = lll H 6° = lll 5 4° = Ill 
Give the correct number for each sentence. 

a If a = 7, then a = |. c If m = 4, then m = |i. 

B If x = 3, then x? = |fill. ob Ifr = 2, thenr’ = (fll. 

Mark T (true) or F (false). 

Reo = 2 «5 Ca = SUXt] 


pee — 4x 4.x 4x 4x 4 nao = 125 


Is 2*° more or less than 15 000 ? Guess. Then check your guess. 


For which triangles 
is this equation true ? 
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1. Find the quotients. 
A 24—4 c 54-9 e 5400~9 « 6300=7 1 420-6 
B 240—4 vp 540=9 fF 63+7 Hh 42 = 6 J 4200 ~ 6 


2. Find the largest possible whole number forn. 


a nx 40 < 243 —E nx 30 < 220 ion x [0 400 
B n x 50 < 360 e 7.x 60 < 3/5 ys nx 30 < 100 
c N&K8O'<—331 eh x 40-<-375 k n x 40 < 300 
p n x 20 < 161 H n x 90 < 730 L nm x 60 < 500 


3. Find the largest multiple of 10 for n. 


A nx 20 < 1150 p n x 30 < 1280 c n x 80 < 3700 
B n x 60 < 2300 e n x 40 < 3300 H nm x 90 < 5800 


c n x 50 < 2400 F n x 50 < 2700 1 nx 70 < 6100 





4. Give the number for n. 
A 3682 = (n x 100) + 82 
Bp 5823 = (n x 10) +3 
c 9176 = (nm x 100) + 76 


5. For each of the following equations, 
tell whether the solution is a 1-, 2-, 
or 3-digit number. 


A nx35=805 F nx 26=182 
B ™x35=8050 « nx26=1820 
c nx47=94 Hh nx /6=684 
p nx 47=940 1 nx 76=6840 
eE nmx47=9400 4 


nx 34=2720 
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Tewperarune Q 


lron melts at 1535°C. How 
much hotter is this than 


the melting point of ice ? 


Melting point 
(from solid to liquid) 





Boiling point 
(from liquid to gas) 


The melting point of lead is 
‘'1187°C cooler than that of 


iron. What is this melting point ? 
The melting point of paraffin is 
39°C greater than average room 


temperature. What is it ? 


Tungsten is used in light bulbs 
since it has a very high melting 
point. This melting point is 
about 153 times the average 
room temperature. Find it. q 





Mercury is liquid at room 
temperature. It has a 

melting point of ~38.8°C. 
How much does this differ from 


* 








(sfoulle: 
x 


Average room 
temperature+22 °C 


The melting point of gold is 472°C 
less than the melting point of 
iron. Give this temperature. 


(® The boiling point of alcohol 
Y) is 77.8°C. How much less is 
this than the boiling point 
of water ? i 





Metals have a boiling point 
just as they have a melting 
point. Iron boils at a 
temperature that is 1465°C 
hotter than its melting point. 
What is the boiling point of 
iron ? (See exercise 1.) 


Mercury boils at 356.9°C. What is 
the difference between the melting 
and boiling points of mercury ? 
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® How are your dividing skills? 


Investigating the Ideas 


Let’s check your dividing skills when the divisor has 1 digit. 


1. 9)6 2. 4)96 3. 6)378 4. 9)7659 5. 8)5209 


Can you find the quotients above 


without missing more than one ? 





Use the code on page 84 to check your answers. 
’ Answers 1. WSeZeece:* 3Sigd =) 4. :ifb- 5."gfb-R#s 


Discussing the Ideas 


1. This example shows that to find 

the quotient (726), you have to s) FES 

find the greatest number of times —4200 <— 700 x 6 

the divisor (6) can be subtracted iG | 

from the dividend (4359). —120< 20x 6 

a How many sixes were subtracted 39 | 
the first time ? How many in all ? BO Go 

B What was the remainder ? $) 


c Can you describe another way this 
quotient might have been found ? 


2. This flow chart shows a way (called ‘short division’) to find 
the quotient when the divisor is less than 10. Explain how 
to use this method to find one of the quotients above. 














—— a ie aa = 
no Soman, > om i sna lo 


A alltime 


a ee eee ans Aan ena... 


Using the Ideas 


Study this example. Then find the quotients and remainders 
below. Check your work. 


= Think about 
Think about \. Z tens: There are 
hundreds: 8 i 0 eights in 4. 
; et The remainder is 4. 


Think about 
ones: 49 — 8 
Quotient, 6 
Remainder, 1 





4.-2)568 *~ © 2. 5)755 3. 4)2964 4. 3)6389 
5. 7/6321 6. 8)5642 7. 9)6584 8. 6)4224 
9. 4)3478 10. 8)6666 ~—«'1i1«.:7)<432 12. 5)5305 








13. 6)39872 14. 9)65363 15. 3)18654 16. 4)607 








17. 7)9305 18. 8)42603 19. 9)55079 20. 6)60 704 
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© Let's explore divisors less than 100. 


Investigating the Ideas 








Can you follow the flow chart 
and find the quotient ? 


Discussing the Ideas 


1. How many estimates did you make before 
you found the quotient above ? 





2. Find the largest number for n in the é‘ 
diagram. Explain why 30 was used in 29) 243 


this estimation. What is the remainder ? =a 
3. 28)126 27)126 26)126 25)126 
31)267 32)267 33) 267 34) 267 


Since 30 is “close” to each of the divisors above, we usually 
use 30 to help estimate quotients in problems such as these. 
Explain how 30 is used to estimate the quotients above. 
Find each quotient and remainder. Explain your work. 


4. State a general rule for choosing multiples of 10 to use 
in estimating quotients. 
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Sees. . 8 


re 


inte peeeiieni 


EE a 


4 


we 4, 


More practice, page A-6, Set 17 


Using the Ideas 


Find the number for n. Then use this estimate to help you 
find the quotient. 






A =e 








. Find the quotients and remainders. Check your work. 


a 40)234 B 35)247 c 15)124 p 39)317 
—E 29)178 F 77)658 « 76)692 H 45)300 
117)153 ys 52)467 K 39)210 . 44)246 
m 13)85 n 38)293 o 23)107 p 85)637 
a 50)371 r 60)500 s 94)758 Tr 12)113) 


. Find the divisor for each exercise. The quotient is given. 


A 72 B 94 Ce, p 59 eE 504 


l)648 564 il) 294 Wl) 177 ill) 504 


For each exercise, find one 
number that can serve as 
both quotient and divisor. 





A iN B WN 
WW) TOO ith) 14.4, 
c WW D i 
il) 400 il tl) 900 
k WW F iu Wl 
Il tl) 225 Wi) 625 
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® How can you find 2-digit quotients? 


Investigating the Ideas 


2? 
=P 43)2752 





Find the largest multiple of 10 for a. 
Then find the largest single-digit number for b. 


Can you use this information and 
find the quotient for 2752 = 43? 


Record your work. 





Discussing the Ideas 


1. How did you use the information above to find the quotient ? 





2. If you become skillful in estimating 
quotients, you will be able to find 


quotients more easily. Study the example. _/ 
To find th otient for 3990 ~ 58, think a 
o fin e quotient for 58) 3990 


a What is the largest multiple of 10 380 60) 
that will make the sentence true ? —$10 


sp Explain how the number you found in 
part a is used in step 1 of the example. 


c Tofind 510 ~— 58 and.complete 
the dividing, think 






68 


D What is the largest number that 58) 3990 
will make the sentence true ? _ 3480 (60) 
—E Explain how the number you eet) 
found in part p is used in- —464 Cay 
step 2 to complete the dividing. on AG. 


Fr What are the quotient and remainder ? Check your work. 
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Using the Ideas 


1. When you estimate quotients, you will find that your estimate 
does not always give the correct number. Often your estimate 
will be too large, and you will have to choose a smaller number 
and try again. Other times your estimate will be too small, and 
you will have to subtract an extra time. Each of these cases is 
illustrated in the examples below. In each exercise, find the 
largest multiple of 10 for nm. Then use this estimate and find 


the quotient. 
n x 30 < 900 


45)1395 13)936 27)900 


A B Cc 





2. Find the quotients and remainders. Check your work. 


a 19)1670 p 35)2586 c 15)483 > 77)2567 
e 52)835 r 17)554 c 43)3000 u 56)3875 
1 31)2863 3 13)876 x 16)1253 1 98)1000 





m 79)894 nN 12)158 
o 85)6550 p 18)907 


3. Find the quotients 
and remainders. 


a 5)4000 B 30)500 
c 7)5836 p 9)80 000 


—E 62)494 8)30 000 


Tl 


ce 80)700 H 11)558 
1 3)5967 J 16)349 
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® Can you compute the average? 


Investigating the Ideas 





In example a, when 7 is substituted for each 
addend, the sum is the same as before. 





Can you find a number that will substitute for each addend 
and give the same sum for each of the other examples ? 


Discussing the Ideas 


i}; 
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. The chalkboard shows Tom’s work 


Since 7 will substitute for each addend and give the same sum 
in example a, we Say that 7 is the average (or arithmetic 
mean) of 4, 8, and 9. How did you find the average of 20, 

24, 32, and 36? 


. Give the missing words. Then give an example to explain 


what the following sentence means. To find the arithmetic 
mean of a set of numbers, divide the __? __ of the numbers 
by the _ ? __ of addends. 


in finding the arithmetic mean 

of 4 numbers. 

a If you substitute 7 for each addend, 
will the sum be the same ? 

sp Can any other whole number be substituted for each addend 
to give a sum closer to 29 ? We say that the arithmetic mean 
of 5, 9, 8, and 7 is 7 (to the nearest whole number). 


Explain how to find the average of 9, 4, 7, 8, and 5 
(to the nearest whole number). 

















3. Joe read that a player on the Montreal 


Using the Ideas 


Sports Stories 





1. Jack played 9 holes of golf. 
A What was his total score ? 
B What was his average 
score for each hole ? 


2. Nancy and Carol each bowled 
three games. 
a Find Nancy's total score. 
B Find Nancy's average score. 
c Find Carol's total score. 
p Find Carol's average score. 





Expos baseball team averaged one hit 
for every three times at bat. If he was 
at bat 294 times, how many hits did 
he make ? 





4. What is the average score 
for the arrows on the 
archery target ? 





5. a Find the average score for the home team. 


B Find the opponents’ 
average score to the 
nearest whole point. 
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Solving Story Problems 


The sea contains millions 

of cubic kilometres of water. 
This water contains billions 
of plants and animals and 
tons of minerals. The sea 

is one of the great natural 
resources for water, food, 
power, and valuable minerals. 





2. The total area of Earth’s surface is 509 903 500 square kilometres. 


Pacific 
Atlantic 


Indian 
Antarctic 
Arctic 





178 154 000 
81 631 000 
73 414 000 
14 838 000 
14 084 000 





1. How many square kilometres 
larger is the Antarctic Ocean 
than the Arctic Ocean ? 


Use the table above to find the total surface area covered 


by oceans. About how many square kilometres of Earth’s surface 


is covered by land ? 


3. Sailors used to measure the depth 
of the ocean by dropping a weighted 
rope overboard. As they pulled it 
up, they measured by using their 


outstretched arms as a unit. 


The unit was about 1.8 metres long. 
a The deepest part of the ocean is 10.8 kilometres. 


How many units ? 


ge Theseais 4.14 km deep at the North Pole. How many units ? 
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4. A device called a bathythermograph 
is used to record underwater 
temperatures. The chart shows 
temperatures recorded every 180 
metres in a certain spot in the ocean. 
At greater depths the temperature 
usually stays about the same, 
from 0° to 1.7°C. Give the average 
of the temperatures in the table. 


5. Acubic metre of sea water contains about 20.7 kilograms of 
salt. Salt is often purchased in 750-gram containers. How 
many of these containers could be filled with the salt from a 
cubic metre of sea water ? 





7. Acubic kilometre of sea water contains 


about 12.6 kilograms of gold. 
a How many cubic kilometres of 


* B 


water would be needed to have 
5292 kilograms of gold ? 

1 kg of gold will make a thin 
wire about 3500 km long. The 
distance around the earth is 

40 068 km. With the gold from 
1 cubic kilometre of sea water, 
how many kilometres of wire 
would you have left after you 


wrapped it around the earth once ? 


6. Waves as high as 34.2 metres have 


been reported on the “‘high seas.”’ If 
each floor of a building is 4.2 m tall, 
the wave would be as tall as a building 
with how many floors ? 








® Let's exp/ore some shortcuts. 


Investigating the Ideas 





Find each of these single-digit quotients and the remainders. 










Can you use the quotients you found above 
to help you find the quotient for 39)22576 ? 











Discussing the Ideas 


1. How did you use the one-digit quotients to find the larger 
quotient in the Investigation ? 


2. You can find any quotient, no matter how large, by finding 
the one-digit quotients for a series of simpler problems. 
Study this example. 


Dividing 





a Which three ‘simpler’ division problems were 

solved in order to find the quotient 13 038 + 53 ? 
Why are the steps in the example labelled ‘‘dividing 
hundreds,”’ ‘‘dividing tens,’’ and ‘“‘dividing ones”’ ? 


3. It is important to be able to find one-digit 
59)436 


quotients quickly. Explain how the heavy black 
numerals can help you estimate the quotient. 
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Using the Ideas 


1. Use the heavy black numerals to 
help you estimate the quotients. 


a 12)49 B 59)267 co 71)573 p 18)173 
E 65)435 F 34)197 c 46)358 H 83)746 


2. Find the quotients. 


a 61)26535 es 18)2232 c 49)26780  93)22150 
—eE 17)14235 F 85)9642 « 34)21537 wu 56)30 764 
| 58)25734 4 23)13756 «x 72)17784 1 89)64547 

p 53)20511 


m 35)34721 wn 14)13482  o 47)35967 


ZL 





3. Find these special quotients. 
Why are they special ? 


a 32)1024 p 15)225 


c 25)625 p 49)2401 


— 


4. Find these quotients. 
What pattern do you see ? 


A 32)736 B /4)3478 


————_—_. 


c 51)765 p 59)5605 


More practice, page A-7, Set 13 111 





® Let’s work with zeros in the guotient. 


Discussing the Ideas 





1.4 
B 
Cc 
D 
E 
F 
G 
2. <A 


asl 


Explain how to estimate 
the number of hundreds 
in the quotient. 

Explain the work 

shown in step 1. 

Explain how you can tell 
that there are 0 tens 

in the quotient. 

Explain how to estimate 
the number of ones 

in the quotient. 

Explain step 3. 

What is the quotient ? 
What is the remainder ? 
Explain how to check 
your work. 


Explain how to estimate 
the number of hundreds 
in the quotient. 

Explain step 1. 

Explain how to estimate 
the number of tens 

in the quotient. 

Explain step 2. 

Explain how you can tell 
that there are O ones 

in the quotient. | 

Give the quotient 

and remainder. 

Check the work. 


1 























Using the Ideas 
1. Find the quotients and remainders. Check your work. 
a 68)20740 8 32)23685 c 45)13500 ob 17)8615 
E 18)3726 F 31)8990 « 56)3000 H 64)52 300 
1 5)80 000 3 19)3847 « 55)35862 1. 17)5246 


2. Study the example. Then complete the exercises. 





24 241 2418 





55 837)89355 37)89355 37)89355 
74 74 
15 153 
14 148 





3 
8 


ras 
me) 





3/5 





A 29)64932 sB 61)129684 c 18)40000 ob 42)326572 
—E 38)74987 F 23)176238 «4 57)64593 un 75)246 483 


3. Study the examples. Then complete the exercises. 


5 ges 





431) 2586 486) 2670 450) 1655 
— 2586 — 2430 — 1350 
240 305 


a 200)1800 B 600)3000 67205) 1562 p 595)2534 
—e 410)1640 ~— Fe: 823)7407 « 675)4350 H 621)1972 
xt 423)10 152 xs 678)36 612 %k 237)17 785 


More practice, page A-7, Set 14 sales! 





Height in centimetres HORSES 


wee ocd Ls oe 





FEY ee 


i Largest American Tallest horse 
pony pony pony saddle on record 
horse (Percheron) 


Horses are measured in metres or centimetres. 
A horse's height is measured from the ground to the highest 
point of the ridge between its shoulder bones. 


1. Give the height (in cm) of each horse mentioned above. 


2. Give the height (in metres) 
of each horse shown above. 


3. Give the average height (in cm) of the horses mentioned above. 
Use the numbers you found in exercise 1. 


4. The tallest horse on record weighed 1358.5 kilograms. 
This is 9 times as much as a small Shetland pony. 
Give the weight of the Shetland pony (to the nearest kilogram). 
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Type of horse 


Pony 
Saddle horse 

Light harness horse 
Heavy harness horse 
Draft horse 


Weight (kg) 









This table gives 5 different 
types of horses and the weight 
of one horse of each type. 





5. Find the average of the weights given in the table. 


6. It has been said that a horse should be fed 0.5 kg of grain 
per day for each 50 kg it weighs. If this rule is followed, 
about how many kilograms of grain should be given each day to 
the draft horse whose weight is given in the table above ? 


7. The average life span of man, 69 years, is 3 times the average 
life span of a horse. What is the average life span of a horse ? 


8. A near-record high jump for a horse is 2.5 metres. 
A near-record high jump for a man is 224 centimetres. 
How much higher is the horse’s jump ? 


9. A light horseshoe weighs 225 g. Give the total weight In 
kilograms of the horseshoes needed to shoe a team of 6 horses. 


%* 10. Fast horses can run about 62 km/h for a short time. 
lf a horse runs at a rate of 48 km/h how far does 
it run in one minute ? 


%* 11. Astrong horse can lift 15 O00 kg 30 centimetres high in 
1 minute. A certain engine can do as much work as 34 strong 
horses. How many kilograms can this engine lift 30 centimetres 
in 1 minute ? 
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® Can you find the cost? 


Investigating the Ideas 


What would it What would it - | What would it 
cost to have cost to buy a cost to buy a _ 
refreshments record player, pair of hamsters 
at a class party ‘ six 45 rpm and the supplies 
SO records, and _ needed to keep 
six long-playing “| them? 
records ? 





SL LE A A mw OS Ae aw ah Ae a 


Coit ttt hip huge us 








Can you find the information needed and make 
an itemized cost list (including the total cost) 
for a situation like one of those above ? 





Discussing the Ideas 


1. What “number problems” did you solve while doing the 
Investigation ? 


2. Often we need to multiply and divide numbers that give 
information about amounts of money. Can you explain 

the methods used to solve these problems ? 

a Ellen bought 5 books, each costing $2.98. $2.98 — 7298 
What was the total cost ? We use x5 >a 
multiplication to solve thismoney problem. $14.90 <\.1490 

Bp Ann, Jan, Nan, and Fran received $20.92 
from the sale of candy and cookies they 
had made. They divided the moneyso 5 593 
that each received the same amount. 4)§20.92 
How much did each girl receive ? 
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* 3. 


Using the Ideas 


. Find the answers to these money problems. 











a $6.75 B $0.88 c $8.99 p $0.35 E $1.39 
ae} x6 x8 x 23 x 365 
F 5)$2.95 c 7)$44.38 H 30)$87.00 1 65)$22.10 


3 $0.05)$1.00 «$0.50)$7.50 1t$0.75)$17.25 m$0.25)$20.00 


Solve the problems. 

a A jet plane carried 84 passengers 
from San Francisco to New York. 
The fare with tax was $160.90. 
How much money did the airline 
collect ? 

sp Jane took 20 pictures. 4 of the 
pictures were overexposed and «a 
were not developed. It cost $3.84 
to develop the other pictures. 
What was the cost of each 
developed picture ? 

c Linda works at the school popcorn stand. 
She needs some coins in order to make change. 
How many quarters can she get for a $10 bill ? 

p Anew bike cost $56.00. 
Jim received $12.50 for 
his old bike and paid the 
remainder in 6 payments. 
How much was each payment ? 






A dozen cookies and a loaf 
A hamburger and a bag of of bread cost $0.56. Halfa 


potato chips cost $0.50. Two Heron CoOkiesanae lcnvea ah 
hamburgers and a bag of potato of bread cost $0.58. What is | 
chips cost $0.85. What is the the cost of a loaf of bread? | 
cost of a bag of potato chips ? nn rer nnn, 





We? 





Solving Short Story Problems 


distance 








Speedometer 
Give the number for r (rate), d (distance), or t (time). 
1. WALK 4. SHIP 
a Slow: 3km. 3 hours. a Slow: 168 km. 7 hours. 
rkm/h. rkm/h. 
sp Average: 5 km/h. sp Average: 52 km/h. 
5 km. Walk for t hours. 468 km. Takes t hours. 
c Fast: 1 hour. 8 km/h. c Fast: 65 km/h. 76 hours. 
Walk d kilometres. ao Travels d kilometres. 
5. PLANE 
a Slow: 912 km. 6 hours. 
2. BICYCLE ~ Travels rkm/h. . 
a Slow: 3 hours. 15 p Average: 620 km/h. 
kilometres. rkm/h. 4340 km in t hours. 
p Average: 16 km/h. c Fast: 2440 km/h. 4 hours. 
32 km. Ride for t hours. Travels d kilometres. 
c Fast: 36 km/h. 
2 hours. Go d kilometres. 6. SATELLITE | 
~ 2 a Average (in Earth's orbit): 
28 232 km/h. 


4 hours. Goes d kilometres. 
B Fast (escaping Earth's orbit): 
315 364 km. 8 hours. 





a Slow: 36 km/h. 
180 km. Takes tf hours. 





sp Average: 6 hours. 528 km. elite: LY 
rkm/h. o> 7. EARTA Lal 

c Fast: 222 km/h. Travels 952 million kilometres 
3 hours. Must go d more 3 in about 365 days. Travels 
kilometres to finish the rkm/h (rounded 
800 kilometre race. to nearest thousand). 
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Solving Problems 


Find the number for n in each exercise. 


1. nis 232 more than 649. 
2. nis 358 less than 914. 


3. nis 913 more than the sum 
of 432 and 956. 


4. nis 387 less than the sum 
of 390 and 423. 


5. nis 786 more than the 
difference of 3142 and 787. 


6. The sum of 862 and n is 1465. 


7. The product of 47 and 12 is 
519 less than n. 


8. The product of 86 and 35 is 
1946 more than n. 


9, The product of 37 and 29is 
half as large as n. 


10. 


11. 


12. 


13. 


14. 


15. 


* 16. 


The product of 46 and 54 is 
twice as large as n. 


The product of 72 and 24 is 
9 times as large as n. 


The product of 15 and 15 is 
25 times as large as n. 


The product of 86 
and n is 602. 


The product of 72 and 4 is 
equal to the product of 32 and n. 


The product of 40 and 7 is 
equal to the product of 56 and n. 


The product of 28 and 54 is 
6 times as much as the product 
of 36 and n. 








. Find the sums, products, differences, and quotients. 


A 5/64 B 
+3847 


861 
—463 


Ee 8/6 + 39 + 5483 +9 





c 7)6478 H 7004 — 39 

kK 566 t 8070 
x 207 — 4293 

o 62)434 p 79)635 

s 57)874 


1 16)12 675 


. Give the missing numbers. 
A 4 = I|lll B 5° = lll 


. Find the arithmetic mean of each 
set of numbers. 

a {562, 385, 419, 646} 

B {88, 107, 365, 419, 136} 


. Find the total amounts. 
a $18.75 B $23.64 
26.99 8.98 








. Find the differences in the amounts. 
A $65.50 B $20.00 
65.37 9.34 


. Solve these money problems. 


A $3.49 8 $0.87 c 9)$21.06 
x4 X25 











120 


c 3947 
— 1698 


p 653 
x25 








F 683 + 4765+ 98+ 17 








1 37 x 56 y 50)3076 

m 308 n 6003 

ee —5786 

a 35)2205 r 74)18 944 

u 92)556 947 v 486)3786 
c 6* = | 


p 3° = ill 









think 
1 
1,1 <— Level 1 
1 2 1<— Levei 2 
1y3;3 1 <— Level 3 
1 4 6 4,1 <— Level 4 
12.02 2 1-7 level® | 
1 <— Level6 | 
The array above is called Pascal's 
Triangle. The red arrows will help 
| you see how to give the numbers 
for levels 5 and 6. Make a table 
of the sums of the numbers, level 
by level, 1 through 6. Predict the 
sums of the numbers inlevels7 | 
and 8, and check your prediction. 























* 12. 


12 equal payments, how much will each payment be ? 


10. 


* 11. 


A piece of meat weighs 2.3 kg. 

a_ It weighs how many grams less than 3 kilograms ? 

sp What is the total cost of 3 kg of meat at $2.79 per oes ? 

c 2 kg of another type of meat cost $6.16. 
How much more or less does this meat cost 
per kilogram than the meat in parts ? 


A plane flew at an average speed of 342 kilometres 
per hour for 7 hours. How far did it fly ? 





Mr. Smith bought a television set. The cost plus 
interest charges was $340.08. If he pays for it in 





Here is part of Jim's record of the time 

it takes him to deliver papers each day. 
He spent a total of 370 minutes delivering 
papers during this week. How long did it 
take him to deliver papers on Saturday ? 





The chart shows the number of minutes 
Sally practiced the piano during one week. 
How many minutes must she practice on 
Saturday in order to have practiced an 
average of 35 minutes a day ? 





Fviinutes | 


If the planes fly toward each other at the speed given, 
how far apart will they be after: 
a 3 hours? B 4 hours ? 


320 km/h 275 km/h 


S> 


CITY A 








city B 
ipial 





. Solve the equations. . 
A mxiG = 24 cortx 7-63 Enx 11= 66 c 8xg=8 
Bqx9= 564 p 8xt=0 F tl Sy 0b G7 H 7x n= 49 











. Find the products. | 
a 1080s «6c 105x107 oe 5 x t0Lx a a) « 90 x 600 
B 107x107 ob 50x 80 F 6x 10?x 3x10 4 800 x 400 





. Give the missing words and numbers. 
a 438614: The 8 inthe _? __ place means 8 x |lll. 
Bp 73602549: The7inthe _?_ place means 7 x< (ll. 


. Write the number that is 


a 10000 more than one million. B 1 less than one million. 


. Write the ordinary base-ten numeral for each exercise. 
aA 8x 10? c 70x10! € (8 x 10%) + (3 x 107) + (4 x 10) + 6 
B 6x 10° pv 80x 10? fF (7 x 10°) + (4 x 107) + 3 


. Give the missing numbers yx 7. Give the missing numbers 
for the table. in each row. 
Function Rule Sums 


n?+5 eto. Fa uctionts 
@ y 









| .h2fm ms 
helm | 
is fo 











re 








Citaltepec 
(Mexico) 


3 highest mountains 









longest rivers 


=e largest lakes Z 
(area in square kilometres) 





a_ the populations of the 3 largest countries 
in North America (to the nearest 5 million people). 
the lengths of the 3 longest rivers (to the nearest hundred kilometres). 
the heights of the 3 highest mountains (to the nearest 50 metres). 
Dp an estimate of the difference in height between 
Mt. McKinley and Mt. Logan. 


2. Use the tables above to give 
a_ the areas of the 3 largest countries (rounded to the nearest 500 OOO). 
s the populations of the 3 largest cities (rounded to the nearest million). 
c the average area of the 3 largest lakes (to the nearest whole number). 


3. The average number of persons per square kilometre in North America 
is about 12. The area of North America is 24 400 900 square 
kilometres. About what is the population of North America ? 


*Population figures based on 1970 census. 
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6) Number Theory 


@ When is one number a factor of another? 





Investigating the ideas 


Use a set of 30 objects (counters, toothpicks, slips of paper) 
for this Investigation. 





How many ways Can you find to divide 
the set into equivalent sets ? 





: Discussing the Ideas 


1. The numbers of the equivalent sets you found in the 
Investigations are factors of 30. How many of the factors 
of 30 can you give ? 


2. Solve the equations in the table 
to find the factors of 36. 


3. Find the quotient and remainder. 


aA 2)36 B 3)36 c 4)36 


50 oOo B Bb 


p 5) —E 6)36 = F:7)36 





o>) 


4. |f a number is divided by one of its factors, what can you 
say about the quotient and remainder ? 
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whole-number solutions. 


Using the Ideas 


Solve the equations that have 


Then list all the factors of 96. 

Anx i= 96 -nx6=.96 
nx 296 ..c nx /=96 
nx 3 =§96 > 4 nx 8 = 96 
EXP 4 7967 2 naeO — 9G 
Hexen — 96> 3 not 107 — 96 


moo w 


Solve the equations that have 
whole-number solutions. 

Then list all the factors of 64. 3 : 
A 64—-1=n c 644=3=n €& 64=5=n «6 644+=7=n 
B 64—-2=n vp 64—4=n fF 64=6=n un 64+=8=n 





Is the first number a factor of the second ? 
A 3251 Be 5763 c 8,96 pd 7,98 E 3,160 F 9,9 


List all the factors of each number. 
A 16 B 30 c 13 p 24 eE 40 F 23 Giz 


For each set, give the number (other than 1) that is a factor 
of each number in the set. 


aA 10; 2: 4 688/10, 12; 74,1618 20 22, 24, 26,28,... .+ 
BA+0,.5, £0, 15); 20,125, 30,85, 40,45, 50,55, ..} 
Study the examples below. 


6+54+4=15 —If3 is a factor 24+14+54+6=14<—If 3 is not a factor 


| / of this sum, then of this sum, then 
6 5 4 ——— 3 is a factor of 2 156————3 is not a factor 
this number. of this number. 


Which numbers in the set{282, 540, 4394, 555, 46 338, 5700, 
369 050, 144, 7655, 549} have a factor of 


PA 22 B 5? Cite 
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@® What is a factor tree? 





Investigating the Ideas 


Some numbers will “grow.” 
Some will not. 





Which of these acorns 
will grow ? 


Can you draw pictures 
for some of them ? 





Discussing the Ideas 


1. Sometimes a number is 
repeated in a factor tree 
so that the product of 
the factors in each row 
is the beginning number. 
Each tree ‘grows’ as tall as possible. (1 is not used 
as a factor.) A number such as 42 can have more than 
one tree. Can you find a third tree for 42 ? 





2. What do you know about the top row of each tree for 42 ? 


3. Can you draw two different trees for 30 ? 
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Using the Ideas 


1. Copy each factor tree and give the missing factors. 


A ilill x ill B iiill x ill ¢ iil x ill pd {iil x Ill 
15 49 58 111 
— 2 x lll x Ill F {ill x il > Wl Gq 5 x lll x lll 
lik = A 5 xX _sillll ||| a 
‘28 | .—lcr aS 105 
H ill x lll x 13 1 iil x Wl x Ul J ih <M >< TM 
|| aa 3 x. sill ||| eae | 
78 582 | 1335 


2. Find at least two trees 
for each number. PERFECT 
A 84 B 126 
c 60 p 64 


3. Below is a tree for 180. 
Can you find four more ? 


ZORA SEO LEO 

ARES ra. XO 

120 15 
180 


More practice, page A-8, Set 15 


® Let’s exp/ore prime numbers. 





Investigating the Ideas 


Terry is thinking about a set of numbers. 


Can you use the clues | List some other numbers 
below to answer the in Terry’s set to show 
question ? you know. 





17 8% 6) LY a 49 
2g li ras 27 oe 








Discussing the Ideas 


1. The numbers in Terry’s set are called prime numbers. 
How would you describe prime numbers ? 


2. Prime numbers cannot be shown ie °° once 
as a rectangular array of dots. pO Sa Sok ° eo e@ 
Use dots to show that 7 is a 6 is not 5isa 
prime and that 9 is not a prime. a prime. prime. 


3. Prime numbers have exactly two 
factors. Is 1 a prime number ? 
How many factors does 21 have ? 
Is it prime ? 





4. Try to build a factor tree for each of the numbers 
38, 57, and 73. Which of these numbers is prime ? 


5. a Which is the smallest prime number ? 
B Do you think there is a largest prime number ? 
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Using the Ideas 





1. List all the prime numbers 
a through 50. B between 60 and 70. c through 100. 
2. a Express 30 as the sum of two prime numbers. 
Bp Express 30 as the product of prime numbers. 
3. Find two prime numbers whose product is an even number. 
4. When you express a number as a product 
4 3 x 3 x |fll x Ill 
of prime factors, you have found the xe / Sw 
prime factorization of the number. Ome xe 31.0 
Give the missing numbers. The prime 
factorization of 90 is 3 x 3 x lill x lll. 
5. Copy and complete each factor tree. Then give the prime 
factorization of the number at the bottom. 
A lll x ih I B {iil x ill > tll x Ill c 2 x 2 x ill x Ill 
MN 7 NS ee lows GWA pays 
lth > I ll = x Ti lk =< UM 
oo a 





6. The red lines should remind you of “‘branches” of an 
“upside-down” factor tree. Copy each exercise without 
the red lines and give the missing numbers. 


a 66=11 x< ll ¢ 210=.21 4x ill 
| , aS Bat Be Samm 
66 = 11 x Ill x ill 210 = iilll x Ih > hl > Th 
Bp 130= il x 95 : 
LOX 





130 = Ill x lll x 5 


7. Give the prime factorization 
of each number. 


A 20 E 126 p) ©45 
B 30 Fu 51 Js 250 
c 72 q)) 98 K 231 
p 81 H 100 Lt 330 
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® Let’s exp/ore union and intersection of sets. 





Investigating the Ideas 


Let’s play 
~-GUESS 
MY 

SEt.. 





Bill is thinking of a special set of these figures. 
Jill is trying to guess his set with five or fewer questions. 


1. Jill: Are they all in the brown ring ? Bill: Yes. 
2. Jill: Are any of them outside the green ring ? Bill: No. 
3. Jill: Are any of them circles ? Bill: No. 


4. Jill: Are there more than one figure in your set? Bill: Yes. 
What are the figures in Bill's set ? 


Can you choose a special set of the objects shown 


~ above and play ‘Guess My Set” with a classmate ? 








Discussing the Ideas 


1. The union of the figures in the brown set with the figures 
in the green set is the set of all the figures in the two sets. 
What are these figures ? 


2. The intersection of the two sets (brown and green) is the 
set of figures that are inside the green set and also inside 
the brown set. What figures are in the intersection 
of the two sets ? 
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Using the Ideas 


1. The table below will help you better understand union and 
intersection of sets. Give the missing numbers in the sets. 





* 5. 


What numbers are in the intersection of sets O and E ? 
We call this set the empty set. We write: ONE={ } 


For each exercise, give the set of numbers. 
A RUE B ERP co O.U0-P pd EnO 


a Give the set of numbers less than 25 that have 
2 as a factor. Call this set T. 
sp Give the set of numbers less than 25 that have 
3 as a factor. Call this set R. 
c Give the set of numbers for Tn R. 
Give the set of numbers less than 25 that have 6 as a factor. 


How many numbers less than 100 have 
ao) 2tas’a factor ? c 2 and 5as factors ? 
Bp 5 asa factor? p 10 asa factor? 
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What is the greatest 
common factor of two numbers? 





Investigating the Ideas 


2 is a factor of both 
of these numbers. 





Can you use division to show this fact ? 


There are five other numbers that are factors of 





both 72 and 450. How many of them can you find ? 





Discussing the Ideas 


1. Study the flow chart below for finding the greatest common 
factor (GCF) of 70 and 105. Explain each step 
and then give the output number. 






v 


A125 ee " y 
10/14:35,70)  _15,21)8505!0 euenpatn eae i 


2. The flow chart below shows a second method for finding 


the GCF of 70 and 105. Use the method in this flow chart 
to find the GCF of 45 and 30. 













Give the pri me 
| factorization — 
oe OntObia © 


REP Ste 
70=2x5x7103=3x5x7 <5 fe c 


Give the prime 
| factorization — 
of 10.08 







T3832 





Using the Ideas 


1. a List the factors of 12. 2. a List the factors of 50. 
List the factors of 30. B List the factors of 30. 
List the common factors c List the common factors 
of 12 and 30. of 50 and 30. 
pb What is the GCF | p What is the GCF 
of 12 and 30? of 50 and 30 ? 


3. Use the method shown in the first flow chart on page 132 


to give the GCF of each pair of numbers. 


A 18,24 By 20.27 c 12,60 


4. The prime factorization of each number is given. 
Give the GCF of the two numbers. 


A /0: Beehoa7 c 66: Beaiiexs E 135: 
20: Zxzx5 165: (ix 5 36: 


Answer: 


B- 126: Bee 0° 525: Bixteoeoxy =F 210: 
24: Ge 330: Bee 60: 


5. Give the GCF for each | 
pair of numbers. Use 
the flow chart in 
exercise 2, page 132. 

36, 42 

20, 36 

907-315 

72, 450 

1752105 

525, 441 


nmoo BW p> 


6. Give the GCF of 
36, 42, and 54. 


7. Give the GCF of | 
70, 28, 42, and 56. 


More practice, page A-8, Set 16 


3x3x3x5 
D2 x3 XS 


S27 xD 
2x5x2x3 
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What is the least common 
multiple of two numbers? 


Discussing the Ideas 


1. The least common multiple (LCM) of two numbers is the 
smallest number (other than zero) that is a multiple of both 
numbers. Study method 1. Then use it to find the LCM 
of 3 and 4. 


Method 1 Find the LCM of 6 and 8. 
[1] List some multiples of 6.— {0,6,12,18,24,30,36,42,48,...3=S 


[2] List some multiples of 8.— {0,8,16,24,32,40,48,...}=E 
[3] List common multiples of 6 and 8.— {0,24,48,...}=SnE 
[4] Choose the least common multiple. 





2. Study method 2. Then use it to find the LCM of 8 and 12. 





Method 2 Find the LCM of 9 and 12. 


[1] Choose the greater of the two numbers: 12 
[2] Find the least multiple of 12 (other than 0) that has 9 as a factor. 
12; 9 is not a factor of 12. 
24; 9is not a factor of 24. 
36; 9 is a factor of 36. 
[3] 36 is the least common multiple of 9 and 12. 










3. Study method 3. See if you can explain why it gives the LCM 
of two numbers. 









Find the LCM of 30 and 42. 


<——fThe prime factorization of 30. 






x x 7 <—The prime factorization of 42. 





\ . 
x 5 x 7 <— This product is a multiple of both 30 and 42. 
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Using the Ideas 


List the multiples (to 60) of 6. 

List the multiples (to 60) of 4. 

List the common multiples (to 60) of 6 and 4. 
Give the least common multiple of 6 and 4. 


List the multiples (to 30) of 5. 

List the multiples (to 30) of 2. 

List the common multiples (to 30) of 5 and 2. 
Give the LCM of 5 and 2. 


List the multiples (to 72) of 12. 

B Give the least multiple of 12 (other than 0) 
that has 8 as a factor. 

c What is the LCM of 8 and 12 ? 


4. Use method 2 to find the LCM for each pair of numbers. 
A 3,4 oe Oe eres eer ty 1 Oo) Kk 24,18 
Be tO 7,14 oe G20 nD 9 dette 100 913224,40 


50 oOo B Pb 


50 oO BB > 


~ 
> 


5. The prime factorization of each number is given. 
Give the LCM of the two numbers. 











a 10s c 6=2K3 e 75s 
154 5x3 15= 3x5 50=  §x5x2 
1 ¥ , yy ‘yyy 
p 3042K3K5 > 12s - 6 
70-2 «= 18-35 2 
a a + ¥ 4 yyy 
6. What is the LCM for 7. What is the LCM of 
each pair of numbers ? a 2,6,and10? 
Nee Ao F 4,12 B 15,6,and4? 
B 6,5 c 21,6 c 18,15, and 8? 
ec 10,12 H 17,2 p 8,6, and 4? 
p 10,6 1 20,24 E 5, 10; andi3? 
E-20,:10 J 90, 63 F 10,12, and 15? 
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Let’s explore some clock arithmetic. 





Investigating the Ideas 


The figure shows how you can use a one-handed clock to think 
of addition in ‘‘clock arithmetic.” You used the number 

line to show operations in ordinary arithmetic. 
A clock may be used in much the same way 
to show operations in clock arithmetic. 







Can you write a “clock arithmetic” 
equation for each clock below ? - 





Discussing the Ideas 


1. Use a clock to explain each of the following sums. 
A5S+6=11 ~e 5+ 7 =s2Zjurcedrene = 140paS aro 


2. Use aclock to explain each of these differences. 
a 10—8=2 Bs 10-—9=1 c10-—10=12 bv 10-11=T1 


3. Suppose you have a special one-handed clock 
with just 5 numbers on it. Also, suppose you 
use O instead of 5 on your clock. You can do 
some interesting arithmetic with this clock, — . 8s 
much as you did with an ordinary clock. Choose some pairs of 

“five-clock numbers’ and explain how you can find their sums. 





4. Use the five-clock to explain each equation. 
aA4+2=1 B1—-2=4 c2x4=3 Dp 3.4281 


5. Is it true that for any pair of five-clock numbers a and 6 
a+b=b+a? 
Choose a pair of five-clock numbers and illustrate this principle. 
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Using the Ideas 





1. Answer the question. Then solve the equation. 


A What time will it be B What time was it 
5 hours after 8 o'clock ? 6 hours before 2 o'clock ? 


2. Use twelve-clock numbers to find the sums. 
Aeros) 1B X+4/ Ph ¢ 8+ pltt HE 124712 


3. Use twelve-clock numbers to find the differences. 
aA 4-6 Bp 4-—4 c 8—7 p 7.-— 8 —E 12 —.12 


4. Find the sum. Then find the product. Use twelve-clock numbers. 
A 24+24+24+2=n B 54+5+5=n ec /+74+74+7=n 
4x2=n 3x 5=n 4x7=n 


Use the five-clock for all of these exercises. 


5. Answer the question. Then solve the equation. 


A Start at O. sp Start at O. c Start at 0. 
Move forward 3. Move forward 2. Move forward 4. 
Move forward Move backward 4. Move forward 
4 more. 4 more. 
Where are you ? Where are you ? Where are you ? 
3+ 4=nNn 2—4=n 24 it 


6. Solve the equations. 
A3+0=n Deo fas eS 
B3O+1=a E.2 = 1 =F 
Oh 20 bu cr 2 ANG 










TOY 








. Solve the equations that have whole-number solutions. 





g i : if 

; i : i 

D a J Ay 

E as K 1 

| ak 
F = L = 
2. a List the factors of 32. B List the factors of 28. 

. Is the first number a factor of the second ? 

Aw A2 B 10,55 = “ce 6, 54 p 7,91 E 1,85 
. List the factors of: A 12 B 42 c 56 p 100 
. Find each product. Then give all the factors of that number. 

a3x5 c 5x 11 E'S 5itae e'2" x 2a 

B2x/7 p’/x7 F/2' x13. X33 H2x5x 7 


. Give all the numbers in the set {82, 75, 102, 300, 537, 870, 377, 468, 
1266, 4575} that have , 
a 2 asa factor. B 5 asa factor. c 3asa factor. 


. Copy each factor tree and give the missing factors. 
A lll x {il x Ih B {il x {ill x ll e [ill x il x Ii 
| No RDG | 
lh =<. UM lil =< i 6 x illll 
- ® 


. Which of these numbers are prime ? 
{244-2 7736,3/7,47,.49,,5 eeoorateoer 
. Give two prime numbers whose difference is 1. 
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10. 


He 


12. 
13. 
14. 
iro: 


16. 


think 





Give the prime factorization of the numbers at the bottom 
of the factor trees in exercise 7. 


The red lines should remind you of the branches of an ‘“‘upside-down” 
factor tree. Copy each exercise without the red lines and give the 
missing numbers. 


A /S— i3e x iil B 154=11 x Ill ¢ 1/0= i. x I 
78 = 13 x iil = il 154 = [lx il x Mill 170 = ill x Il x Il 

Give the prime factorization of each number. 

a 45 B 28 c 4/5 p 120 E 72 F 180 

seer 10/0/06, 9, 1:27 Toy Set'E:={0; 2;'4) 6:8) 10; 12) 44} 

Give the set of numbers for: A TNE B TUE 


Give the greatest common factor for each pair of numbers. 
A609 B 12,18 CLOZnoG p 60,.48... ~E:36n42, adr h42; 55 


Give the least common multiple for each pair of numbers. 
An 4.6 Bee? 1Oe see 10) p-5,012 e 30,66 fF 30,45 


Give two numbers whose least common multiple 
a is their product. B is one of the numbers. 


Symbols Numbers 
1 1 
Write symbols for 3-1 
the numbers 1 to 40, 


but use only 1, 3, 9, 444 


(o'- 3) 4 
os 


27 and + or —. Use no 
number more than once in 
a given set of symbols. 
The examples will help 
you get started. 





$39 


Addition Division 


Keeping in Touch with Multiplication Place value 


1. Find the products. 
AaLOLx TO c. 10072410 —E 10 x 1000 « 100 x 1000 
B 10 x 100 p 100 x 100 F 1000 x 10 H 1000 x 1000 


2. Give the smallest number that has 4 thousands, 6 tens, 5 hundreds, 
3 ten thousands, 2 ones, 6 hundred thousands, 9 millions, 
6 hundred millions, and O ten millions. 


3. Write each number as a power of ten or as a number less than 
10 times a power of ten. 
A 500 Answer: 5 x 10? +B 600 c¢ 1000 vp 5000 e 10000 


4. Give the ordinary base-ten numeral for each |ll. 
A 4 = Illi c 3° = lll E 6 = ill « 5 x 10° = Illi 
B 10° = Ili p 2° = |fill .. F 13° = Illi H 8 x 10* = Ill 


5. Find the products. 
A 300 B 23/7 Cees p b4 paetew! Fin 465 
x 9 x6 x 20 ~4 7 x 29 x 172 














6. Find the quotients and remainders. 
wilzst en Mh Ul 
a 8)3642 B 40)2963 ee TAN 73) MiNi 


c /8)457 p 39)2164 Give the missing digits. MN 


I 
E 65)4762 F 84)5967 | lll 3 


0 


7. Find the arithmetic mean for each 
set of numbers. 
a {613, 786, 494} 
B {86, 97, 81, 76} 


me, Wt,» | 














EGP TiAN PYRAMDsS 








The Great Pyramid at El Gizeh is the largest of the approximately 80 
pyramids that still stand in Egypt. The Pharaoh Cheops had it built 

as a tomb for himself around 2600 B.c. One hundred thousand slaves 
worked for 20 years to complete the project, which required 2 300 000 
stone blocks, weighing about 2275 kg each. The Great Pyramid is 
considered one of the seven wonders of the ancient world. 


1. The Great Pyramid was originally 3. 
144 m tall. The Great Pyramid 
was as tall as a building of how 
many stories, if you use 4 
metres per story ? 


. When the capstone was removed 4. 
from the top, the Great Pyramid 
was 137 m tall and the top 
was a square surface about 10 m 
on each side. If a car takes up 
a space of 4.5 by 2 m, about 
how many cars could be placed 
on top of the pyramid ? 


oF 


The bottom of the pyramid is a 
square about 228 metres on a side. 
A hectare is 10 OOO square metres. 
Does the pyramid cover an area 
closer to 5 or to 6 hectares ? 


Estimate the number of hockey 
rinks (61 m long and 26 m 
wide) it would take to 

provide room for the pyramid. 


How many years ago (to 
the nearest 100 years) was 
the Great Pyramid built ? 
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| / Fractional Numbers 





@ Let's explore fractions. 


Se | 
Ba a id dd 





Investigating the Ideas 





The light green strip has The black strip has 

3 parts, compared with 7 parts, compared with 

5 parts for the yellow strip. 4 parts for the purple strip. 
The fraction 2 compares The fraction { compares 
the light green strip with the black strip with 

the yellow strip. the purple strip. 


Choose four of your strips. 
Can you write fractions that 
compare each strip with each 
of the other strips ? 


Record each pair of strips 
and the corresponding 
fractions. 








Discussing the Ideas 


1. You can say that the light green strip above 
is 2 the size of the yellow strip. How can 
you use a fraction to describe this pair ? rf 
2. How can you use fractions to describe what 
you see in this picture of a circular region ? 


3. Howcan you use | A A bel 
fractions to describe 
what you see inthis & © ap. 
picture ? | 
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Using the Ideas 


1. Find the numbers for a and b. 
Then write the fraction for the ||iij. 








a of the regions are squares. The purple strip has a parts. 
6 regions in all. The yellow strip has 6 parts. 
llll of the regions are squares. The purple strip is |llll of the 
yellow strip. 
Cc p aofb 
parts 

a of the 6 parts of the dark are 

green strip are covered. colored. 

\lll| of the dark green strip \llll of the square is 

is covered. colored. 


2. a Give two fractions to tell what part 
of the set of children are girls. 

B Give two fractions to tell what part 
of the set of children are boys. 

c Give two fractions to tell what 
part of the set of children are 
wearing glasses. 

p Give two fractions to tell what 
part of the set of girls are 
wearing glasses. 

—E Give two fractions to tell what part of the 
set of children are girls wearing glasses. 

Fr Give a fraction to tell what part of the set 
of children are boys not wearing glasses. 
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® Can you build sets of equivalent fractions? 





Investigating the Ideas 





Imagine) the dark green 
strip divided equally 
into different numbers 
of parts. Give the next 
four fractions on the 
“one-third” tape. 





Can you make tapes like this Thé ‘oneuthirde 


tape 





for some other fractions ? 





Discussing the Ideas 


A pair of fractions that suggest the same number of objects 
in a set or the same part of an object are called 
equivalent fractions. 


1. Use the strips pictured above to explain why 
2 is equivalent to 8. 


2. What pair of equivalent fractions is suggested by each pair 
of pictures ? Explain. 





3. Can you explain an easy way to make the 
“equivalent-fraction” tapes ? ~ 


4. Explain why any two of the fractions from the 
one-third tape are equivalent. 
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Using the Ideas 


1. Each exercise below suggests a pair of equivalent fractions. 
For example, figure a suggests the fractions 4 and 3. 
Give a pair of equivalent fractions for each figure. 





A BO?Co© D @@e°@ 
Gueioue 

Oo @OO ee 

Oo eOO OCO 0 


2. Give the fraction suggested by each figure. 
Are any two of the fractions equivalent ? 





3. Give the next 3 fractions for each set of equivalent fractions. 


A teerprierserss B (arte beter shee 


4. Give the missing fractions for each of these “‘tapes.”’ 








EQERED ODES 





5. Copy each set of fractions. Give 3 more fractions for each set. 


A {5,10 tors + J el) hd e (3. G {to - + J 
8 {5 1618-3 D {36 20+ + J F {5,.. + H {207. +} 
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How do you find lowest-terms fractions? 





Investigating the Ideas 


When you build a set of equivalent fractions, you start with 
a lowest-terms eyes 


Lowest- 
Terms 
she 


Can you find the lowest-terms fraction that 
was used to “‘build”’ each of these fractions ? 








A B 


Cc \ D i\ E 








Discussing the Ideas 
1. When the numerator and the denominator of a fraction have no 
common factor other than 1, the fraction is a |owest-terms 
fraction. In the examples below, the factors of the numerator 


cee. BSE 0 ed af given. 2a 278 ) aremaian 
e fraction 4¢ is not a 
15 11,67 5. 15 
lowest-terms fraction. Why ? Bi ‘ G j 
The fraction 8 is a lowest- oa 8 {1, 2, 4, 8} 
terms fraction. Why ? Of i lee Sy ae 


2. To find the lowest-terms fraction you can ‘‘divide out” 
common factors. Explain examples a and s and then use 
this method to find the lowest-terms fraction for 33 


60210. 6 .6=3 2 
90-10 . 9 79253 fg 
24 <2 S12" ¢12' a oy 


Th ee G as 











Using the Ideas 


1. Build a set of six equivalent fractions from each of 
these lowest-terms fractions. 


Example: 3 — 3, 
a4 B a c § pb 3 Ee r i G 2 H 2 
Zein each of these sets of fractions, the lowest-terms fraction is 
covered. Give the lowest-terms fraction for each set. 
a {lL %23,...3 c {lll cg 21, 25: east e {Il, 42, 34,28 ...3 
B {lll, 3, 3, 43,...} o {lll,2,3,o7---} F {il, 38 25,38 ...} 
3. Tell whether or not the fraction is a lowest-terms fraction. 
The factors of the numerator and denominator are given in red. 
a 14 p 9 
15 16 
Shiai E 12 
420 ea 20 
c 8 F 15 
Te 28 
4. Tell whether or not these fractions are in lowest terms. 


5. Give the lowest-terms 
fraction for each 





fraction. 

A > 1 50 
B 3 1 
C 2 K 3 
D 60 L to 
el m 4 
F 2 un. 3g 
G a 08-4 
H 22 Pp 


More practice, page A-9, Set 18 AT 








Discussing the Ideas 


Le 


148 


» Let’s explore fractional numbers. 


What is the length 
of the white strip 
when the light green 
strip is the unit ? 
After choosing the 
unit, the length of the strip is a number which does not 
change, but different fractions can be used to represent it. 
What are some of these fractions ? 








Don is thinking of a fractional number. How do you think 
he found the point for this number on the number line ? 





Any fraction from a set of equivalent fractions can be 
used to name the fractional number for that set. Can 
you find the one paper that is incorrect ? Give a name for this 
fractional number that is different from any of the names above. 


Using the Ideas 


1. Each set of equivalent fractions indicates one fractional number. 
Give the correct point (X, Y, or Z) for that fractional number. 


G82%..3 i ary aga amma a 
CCE a ae es ae 
21S 
he nlc RAR ald sor a SRR 
» Nog UN 





0 XZ. 1 


2. Using the denominator suggested at the left of each number 
line, give the fraction for the point above each letter. 


0 1 2 

Halves > 3 4 3 A B c 
0 1 2 

Fourths — td. 4 2 


o Oo 


Eighths 


OO 
G 
Color 






3. Give the lowest-terms fraction 
that names the fractional number 
for the point over the red arrow. 


A ans : ; . . 


0 A 1 
B if h . ¥ z . 1 
BMm60 5 Be 1 
EO n 1 
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© When do two fractions name the same number? 


Investigating the Ideas 


Use the equivalent-fraction tape for seven thirds. 
Choose any two fractions. 





Find the product of the numbers in each ring. Yose 


Are these “cross products” the same? a. 


Can you pick two fractions so that the products 
of the numbers in the rings are different ? 





Discussing the Ideas 
1. What do you think is true about the ‘‘cross products” for 
a pair of equivalent fractions ? 


2. Study the chart below. Then use the ideas to help you write 
about the numbers named by these fractions. 


A gand3 B gand 3 












3 6 
5 and 3 
name the 
same number. 


3 6 
3 and 3 are 
equivalent. 





10 8 
12 and 10). 
are not 
equivalent. 


10 8 
12 and 10 
do not name 
the same number. 











Using the Ideas 


1. Copy each exercise and give the correct sign (= or +). 
The red and black rings are shown to remind you of the 
cross-product check for equivalent fractions. 


‘ 80m 5) cQ6a 8) vara) 
a -O  ° Sn : = ill ed lS 


229’ orig “SME * IGM 


2. Use the set of equivalent fractions to help you give the missing 
numerator or denominator. {2, +9, 13, $9, 42, 32, 3, ...} 





by Eee 20 Sati LOS ie 5 35) lit 257-430 
AL 64 wis. 8. dacceiavoGstiow umy (3-30 ioencEs 42 liz) o5ni | 136 
3. Give the number for a. Then give the number for b. 
Rete 0 2k ge Co =. 4) XO eee 
Bi2*x'a = 3°62 23 p1Xael6x4>1=3 
4. Give the missing numerator or denominator. 
Spee 36 hee 04 All Og aS sli =e OO! 
RT I CesT E 10 = 20 G t- i ' 10 = 10 
See 7'6 6r— 12 18 _ 24 eho grat 
Bail D3s-il Ee 4 Hla JOO paae 


5. This number-line picture 
shows two ways to 
represent whole numbers. 

Om 1-22.56 74" 5-6 


5 6 
1 1 





) 1 2 3 


1 1 1 1 


HIS 


Which whole numbers are 
named by these fractions ? 





8 sli 8 
a § p ¥ c § 
2 7 20 
Bi E 7 H ‘5 
c 2 rF 4 1 22 
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© Let's exp/ore 
fractional-number inequalities. 





Investigating the Ideas 


[1] Use the brown strip 
as the unit. 


[2] Compare two other 
strips. 


[3] Use the lengths of 
the two strips to 
write inequality 
statements. 





With the brown strip as the unit, how many different 
inequality statements can you write by using 
the red, light green, and purple strips ? 





Discussing the Ideas 
1. How would you use strips to help you compare § and 2? 


2. Three other ways to compare fractional numbers 
are shown below. 
a Give the correct symbol (<, >) for each ll. 
[3] Common 
[1] Regions [2] Number line denominator 





a ill 8 2 lll 3 3 (lh 


B Which of these methods would you use to compare § with 2? 
Write the inequality statement. 


REZ 





Using the Ideas 


1. Give the numerators for a and b. Then give the 
correct sign (> or <) for the |). 


A E 


pmyeee@! Toy ii@). * 173 tw 
erm: OU r@e EA @: 


2. Give the correct sign for each lj. 
n 22 ¢2Q)3 ce EMDR oFQV4  -¥qpe 
5 6G)t 09Gb 6 83H Rqha 5 eqs 


Short Stories 


1. Miss Brown’s class: 3 are girls. 5. Orchard: % apple trees, 
Miss White's class: 3 out of } pear trees, 2; peach 
each 5 are girls. Same number trees, = apricot trees. 
of children in each class. a The orchard has most 
Which class has more girls ? of which kind of tree ? 


B The orchard has fewest 
of which kind of tree ? 

c The orchard has the 
same number of which 
two kinds of trees ? 


2. 20 minutes. 4 hour. 
Which is longer ? 





3. 3500 ml. 4 litres. 
Which is more ? 


e. 


4. 130 cm. 1.5m. 
Which is longer ? 
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Give the pair of equivalent fractions suggested by each figure. 


-s 


* efalai@rayicl Cc a 
lalle}eleltcl c 


Copy each set of fractions aiid give ‘tiie more fractions for the set. 


6 9 TENA She ilsy 274 
A \Fiae a PRES eS © {16 267 30+ 
Give a set of six equivalent fractions for each lowest-terms fraction. 
A i B 2 c op 2 —E 3 FS 
Give the lowest-terms fraction for each fraction. 
i 6 40 15 7 70 6 35 
A 14 B 24 C 60 D 24 E 70 F 100 G 10 H 50 
Give the point for the fractional number indicated 
by the set of equivalent fractions. 
8’ 16” 24" 32: A B Cc D 
0 1 2 3 
p {2 18 2/ coat ee TOS ont re 
! 8 te V2re Vos A B Cc D 


Give the lowest-terms fraction for each letter. 
0 1 2 


A B Cc 





Give the number for n. 





a baahulve B29) > Eaveieas 
BS=h DA= F F=% 
Give the correct sign (<,=,>). 
Fill) 5 ¢ Bilihis © 2 ile 
esis > Zale & Bape 
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1. Give the ordinary base-ten numeral for each number. 


a 10° Cao fe LO: Ee 8 x 10’ G 427 x 10? 
ayoe< 10° “4p 6.x 10% F «35, x- 10° nH 10° x TQ 


2. In arecent year, the combined population of North and 
South America was 475 387 000. 


a Give this population figure to the nearest ten thousand. 
B Give this population figure to the nearest million. 


3. Solve the equations. 4. Give the missing numbers. 
aA 327+ 8465+ 29+7=n 
B 84206 — 7349=n 
c 82654+4+ n= 97612 
p 74261 + 93483 + 68=n 
e n — 820 064 = 132 576 
F 843+ 7+ 6929+ 78=n 


Function Rule 


nx 37 


> 





QO B 


5. Find the products and quotients. 


a 286 B 4681 ec 31)1829 vp 48)1728 
x 53 x 24 






6. a Ifaroast is $1.19 for 500 g, how 
much will a 3.5 kg roast cost ? 
- B If steak is $1.69 for 500 g, what 
will a 1.5 kg steak cost ? Ca 
c If hamburger costs 69¢ for 500 g, how 
many kilograms can you buy for $2.76 ? 





8 Addition and Subtraction 
of Fractional Numbers 





® /et’s add and subtract fractional numbers. 


Investigating the Ideas 


Can you write and solve a story problem 
for one of these pictures ? 





Discussing the Ideas 


1. a Which pictures suggest addition ? 
B Which pictures suggest subtraction ? 


2. Can you give a simple rule for finding sums and differences 
such as the ones below ? 


Sey a 
Io — ™ 


oN 
e 


4 2.5 
Arte=n B 
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Using the Ideas 


1. The number line will help you understand addition and 
subtraction of fractional numbers. Write the addition 
or subtraction equation suggested by each number line. 


| 


<_—o——__.—___—____+___9__o__1____+—____9—> 





o1oO 


Olle 


RIO 
ale 
RAIN 
B= (6) 
AIDS 
Io 
AID 
BIN 
1/00 


ain 

| 

| 
ain 
ain 
oN 
orig 
cnko 
oS 

€ 


o 


| 








WO 


3 
3 


oe)[) 


4 
S 


WIo1 
WI 
AIO 
BIW 
AIS 
BID 
00 


ple 
ih 
Alo 
AIN 


LE 
Ss 


2. The number line will help you understand mixed numerals, 
such as 33, 23, and 12. Solve the equations. 





34+ n= 33 n+3= 23 
Ome el p20 1 
14 n = 12 2+2=n 


3. Find the sums and differences. 


a 3 9 2 9 gy eOipee 24 275) Besser 
Agts F474 K-17 £4xM 5 56 © 100 — 100 
i-d a ht Wot on tht 
c$+4 H£+4 
2 ET ae 
102210 {2° i 
egt+? 3 3+8 


4. Give the correct mixed 
numeral for each sum. 
aA6+3 Ee 86+24 





e9it 2 me OT 
c 15+% « 126+ 3% 
p 27+ 42 » 528438 


TS7 





© How can we add or subtract when the 
fractions have different denominators? 





Investigating the Ideas 


Make and cut out equivalent-fraction strips like these. Choose 
at least one other fractional number and make a strip for it. 


2 2 3 4;,5)}8 | 2) 8 | 3 7 
” 4 6 8 10 42 14 16 18 20 
3 9 7 12 1 15 | 18 | 21 | 24 | 27 | 30 
4 12 16 20 24 28 32 36 40 
4 [a | 12°) 16 |) 20") 2a | 28) 32 | ae ae 
5 10 15 20 25 30 35 40 45 50 ¢ 





Can you “line up” pairs of strips 
so that fractions with the same 
denominator match and then find 
the sum ? 








Discussing the Ideas 
1. Use the example above to give this sum: 3+ 4 


2. Explain how you could use 
your equivalent-fraction 
strips to find § — 4 


3. Explain this example. Then 
write enough fractions 
to find} + 3 
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Using the Ideas 


1. For each exercise, find the numerators for a, b, and c. 


EE ——— 


0 a 


a Tofinds + 3, we think 2 + 8 = 
pegis-4 igs %4. 
{3, 4’ 6 ered {3, 6" Or 127 } 
B To find 2 — 4, we think 3 — = 3% 
5 710 215.20 LEQ 3 4 
{, 127 187 ey tai Sal 2r Ore: } 
2. Give the numbers for a and b. Then give the number for c. 
Sins 5. 
A 3-6 i lb) 
ita p-i=a 
[7a ie Peg b. 
ASG ie ey 


3. For each exercise, make lists of equivalent fractions to find 
two fractions with the same denominator. Then find the sum 


or difference. 
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® What Is the /east common 
denominator for two fractions? 


Investigating the Ideas 


Use your equivalent-fraction strips for one half and two thirds 
in this Investigation. 


How many different ways can you “line up” | Record your 
your strips to help you find 4 + 4? findings. 





Discussing the Ideas 


le 
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Explain why each sum you found with your strips 
is correct for 4 + §. 


. Which sum had the smallest denominator ? 


. The smallest denominator that is the same for two fractions 


is called the least common denominator. What is the least 
common denominator for 4 and $ ? 


The least common denominator for two fractions is the least 
common multiple of the two denominators. 

a List the multiples (to 54) of 6. 

B List the multiples (to 54) of 9. 


-c List the common multiples (to 54) of 6 and 9. 


p What is the least common multiple of 6 and 9 ? 
—E What is the least common denominator of 4 and 4 ? 








Using the Ideas 


Is 6 a multiple of 9 ? 

Is2 x 6a multiple of 9? 

Is 3 x 6a multiple of 9? 

What is the least common multiple of 6 and 9 ? 
What is the least common denominator for 2 and 3? 


moon > 


Is 8 a multiple of 6 ? 

Is2 x 8a multiple of 6? 

Is 3 x 8a multiple of 6? 

What is the least common multiple of 6 and 8 ? 
What is the least common denominator for 2 and 3? 
What is the least common denominator for 2 and 3 ? 


“™"moOOOB > 


Find the least common multiple of the two numbers given in red. 
Then give the least common denominator for the two fractions. 


hoe: ml HL ome: 15 Sal 1 ees) 
AGS BS8sé C36 D283 E 46 F 4 10 


. A Give the common multiples (less than 60) of 4, 6, and 8. 

B Give the least common multiple of 4, 6, and 8. 

c Give the least common 
denominator for 3, 2, and 3. 


Find the least common 
denominator for each 
pair of fractions. 





abt 623 
© hi r 43 
c £4 oi 
obi nbd 
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)/s there a shortcut 
for adding and subtracting? 





Investigating the Ideas 


Study the flow chart for finding 4 + 2. 





ee 
ll Il 
ll 

I 


| 
Kis isne <= 


3 
12 
10 
12 


Can you use the flow chart to help you find the sum 


ct lH 








Discussing the Ideas 


Explain the steps in each example below. Then find 
the sum or difference. 


Think: 
The least common 


denominator is 24. 


be Ale 


Think: 


The least common 


denominator is.18. 
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Using the Ideas 


1. Copy each exercise and give the missing numerators. 
Then find the sum or difference. . 
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2. Find the sums and differences. Give your answers in lowest terms 
a 











1 iil we, ay & a iL 
me eh eee (40 BRIER fico well Eyg Seen 
6 6 ~ 100 Bue F39 aie a2 
1 5 ow i Jil sei eee 1h 29 nee 
Hi Ae. 6 LS ek J gt yp K-46 5 Comet 
2 Ze One 3 i i ye Bh 2s sihd fk 
M5+ 5 N io — 4 0 6 + 3 P 6 Q@ io + i00 


3. Give the missing numerators 
in exercises a and B. 
Then find the sums for 
exercises c through t. 





Adx+ 3+6 eS+3t+2 
poofijeoo te k48 +3 
eae. eat Sate 

pZ+44+§ wBgtgt; 
Poy oy 144843 
a Ce a 

cena se Koa eae 

Digeheche eee ai 
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Short Stories 


44 Studied 4 hour. 


1 
Watched TV hour. ; Allan lives $ km from school. 
_ How much time in all : Z. Cheryl lives } km from school. 
\ / How much closer does Cheryl live ? 





Ran? km. 
Walked 2 km. 
Skipped 4 km. 
How far in all ? 


D» Nancy: of a pie. 
) Bill and Bob: 3 of the pie. 
How much of the pie in all ? 








Spent 3 dollar. Spent 3 dollar. 
Spent 7 dollar. Spent what part 
of a dollar in all ? 


» Screw: 4 centimetres long. 
Threaded section: 3 of the length. 
How many centimetres without threads ? 


Mowed § of the lawn. 
Then mowed j of the lawn. 
How much more to mow ? 





3 of class: brown hair. 
4 of class: blonde hair. 
Rest of class: red hair. 
Walked | of a kilometre. What part has red hair ? 
Rode ? of a kilometre. 

How far in all ? 








Beth: % of a dollar. 
Larry: 2 of a dollar. 
How much more does Larry have ? 
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4. 





. Find the sum, difference, product, and quotient. 





A, 27.643 Bo -5/ 384 c 64 237 p 42)13 692 
+54 896 —32 641 x 24 
. Each of these exercises illustrates one of the basic principles. 
Give the number of the principle. 
nee OExe26 = 262x23278 [1] Commutative principle 
Answer: 2 (addition) 
Bp 264 + (278 + 315) = (264 + 278) + 315 [2] Commutative principle 
c4 = (26 + 57) = (4'* 26) + (4 x 57) (multiplication) 
p (6428 + 32) + 0 = 6428 + 32 [3] Associative principle 
ee276 x 5426 = 3426 « 276 (addition) 
F (76 x 28) x 463 = 76 x (28 x 463) [4] Associative principle 
ec 1 x (327 + 683) = 327 + 683 (multiplication) 
H 7 + (326 + 483) = 7+ (483 + 326) [s] Distributive principle 
1 (29 + 83) + 65 = 65 + (29 + 83) [6] Zero principle 
ue (32x 28) 4-+(3' x 43))="3 x (28 + 43) [7] One principle 
. Solve the equations. 


A 648+274=n+648 p 6x (254+9)=(6xn)+54 
B (23x65) x 34=23 x (nx 34) eE (824+n)4+21=82+ (48+ 21) 
Ge 072 %92/ —927/ xn 


Give the measure of each angle. 


aA /CAB E /FAB 
B / DAB F / GAB 
c /EAB c LHAB 
p /CAE Hh L/AB 
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How can fractional-number names be changed? 





Discussing the Ideas 


1. Give the correct numerator for a. Then give the correct 
improper fraction for b. 


a 2i=34+1=5 c 124= 34+ i= b Ee 73=74+3=b5 
a =24+4 8" p 10:-seep » Seeman 


2. Study the flow chart for writing an improper fraction 
for a mixed numeral. 


Multiply the | Add the z y a ca , 
Mixed denominator numerator Write the 


sum over the. 
| denominator. : 





numeral by the whole — “ato the @ = 
number. product, | 





§ 7 $ M 
Jk PL olay =e AG) 10+ 3= 13 1B ction 


Can you explain the flow chart and compare it with exercise 1 ? 


3. Give the numerator for a and the whole number for b. 
Then give the wes numeral for c. 


a 
AR=3+5—-3%=b+5—-R=C 
23gena) Se i 32 2s 
Sa aie cha Wa Segal? Soa && 
oe —+2=-h5 Li eno 
(ee 3 +4 eo. ete) a—C 


4. Study the flow chart for writing a mixed numeral for 
an improper fraction. 





Mixed 
numeral 


3 R5 : 
6)23 @ = 3i 33 <— 


Can you explain the flow chart and compare it with exercise 3 ? 
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Using the Ideas 




















1. Write an improper fraction 2. Write a mixed numeral for 
for each mixed numeral. each improper fraction. 
Aeleesicels, «£\2% a 13 a3 cH¥ £8 6 } 
B42 pit 7.1% un 65  pvf -F + 

3. Give the missing numerators. 
az=1+5 e€ B=14+H #1 2=14+3 mZ=1+% 
pZ=1+9 fF R=14¢4% 5s $=14+4 Nig=1+5 
oS ee e 2=1+4 kK 2=1+ 3 of#=1+7 
Cees ee tte Ct Ri sydytubetheie WEL 


4. Solve the equations. Use lowest-terms fractions for all answers. 


A 53=6+7n F 154;=n+} Kk 832 =n+3 
B6g=7409n « 368 = 37 4+n . 4648=474n 
c 34=44n H 433 = 4447 mM125=13+n 
D2 Sen 1 9542 =964+n n 142=n+ 3 
eE 122=134in J 364 =37+5n o0 138=14+4+n 


5. Copy each exercise. 
Give the missing 





numerators. 

A 44 = 47 2738 

Bebt ob ee 48 
CeO, = 0,5. Dy, 
bee 216 = 05 

5 122 = 124 = 114 
F 303 = 305 = 292 
e1=1f=8 

H 9 r dethsy: 
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® Let's use the basic principles 
for fractional numbers. 





Investigating the Ideas 


Check this equation. 


This equation was formed e | & 


from the four addends 
in the first equation. 








How many other equations can you write | Record the 


by combining the addends 5, 2, 4, and equations 
1 in different ways ? you find. 








Discussing the Ideas 


1. What principle is illustrated by each equation ? 
Ag+ o=3+3 B e+ (+8) = (3+ %) +8 
2. Give numbers for a, 6, and c. Explain your answers. 
a 23+ 4,=(2+a)+(4+4) =64+3=6 
B 55+ 2;=(5+2)+(%+a)=7+49=6 
c 74+ 2¢=(7+2)+ 4+a)=9+b=Cc 
3. Solve the equations. Explain your answers. 
a 54+ tth=n+? c¢ 444+33=74+6 ©& 884+13=x+ 
Bp 2$+3i=c+3 ov 7i+22=9+t Ff 664+23=8+d 


4. Explain how you can use the statement in the box to complete 
the example and find the sum. | 





23 +:.33 = (2-4) + (3 +3) = 2? 
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Using the Ideas 


Find the sums and differences. Use mixed numerals and 
lowest-terms fractions for your answers. 






















































































eee 58 Peo. cil S2) EM ONg PL SNe MIGT, 
E 100 ad ou wo 1 HY 2 
| Se a eh a 
= 1 5 5 2 62 
A 5s B 63 Cc 32 D 9 E 10 
+23 +78 +8) +148 +72 
ir 837 
P+ 32 +22 
HR 61s 61 82E4 ii sod 15g eK 96838 
+918 +725 +278 +363 
3 
aA 9 B 8 
2p 5 tbh’ e47 
c 6% vd 7} 
== lt. — 62 








nh 264 1 473 5 838 « 913  t 654 m27%, n 962 
—154 -—39 -—153 -—564  -—382 —9¢ — 563, 
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Can we add three or more fractional numbers? 





Investigating the Ideas 


The red train and the light green 
train are matching trains. Each 
train is 6 units long. Six is the 
least common multiple for 2 and 3. 





Can you find out how long the purple, dark green, and 
blue trains will be when they all match ? 








Discussing the Ideas 


1. a How long were the three trains when they matched ? 
B What is the least common multiple for 4, 6, and 9 ? 
c What is the least common denominator for 4, 2, and 3 ? 


2. You can find the least common denominator of three or more 
fractional numbers by finding the least common denominator 
of two fractions at a time. Explain each step below. 

=/ ioe least common 


multiple of The least common 
Ne and 9 is 18. pine least common multiple of 
4 multiple of 6, 9, and 4 is 36. 
auc (18 and 4is 36. 


3. Once you find the least common multiple for 
the denominators, you have found the least 
common denominator for the fractions. Explain 
the steps in the example and give the sum. 
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Using the Ideas 


. Find the sums. Give the sums in lowest terms. 


Semen Orca en! ye Fr od, Seocbiovabnd 
1 if 1 2 it 3 3. 1 
4 4 3 3 2 4 20 4 
Reose es eae eR 9e ek 47245 wi) 158) oiewy 07858 
73 2} 26,4 58} 3273 654} 
+65 + 83 +35} + 263 + 9623 + 327% 


Give the missing numbers and function rules. 


2. 
























Function Rule 3. Function Rule 4. Function Rule 
n+i4+3 84+n n— 43 
n f(n 
a 2 HL A hl A HT 
B 34 Il B il B Hl 
c 3 Hh c il c il 
D 3 i D Hl D Hl 
E io Hl E ll E Hl 
Function Rule x 6. Function Rule * 7. Function Rule 
(53+) — 2 A _IINIINII A _ MMIII 
n f(n n 
a 31] Ill 4; | 33 a | 3 
sp 43] iil 23 | 18 3 | § 
c 72| Ill 7g | 7a Sy lton’ 
>» 24; ih s 62] ill B 63 |i 
E a | c sili 9 Coal Hl 
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Short Stories 


1. Fish: First weighed 13 kg. 7. 


Second weighed 2,5 kg. 

A How much did they 
weigh together ? 

sp How much more did the 
second weigh than the first ? 


2. Frog: Jumped 3% m. 
Then jumped 23 m. 8. 
a How far in all ? 


Bs How much farther was the 
first jump than the second ? 


3. Driving: 573 km the first hour. 
49%, km the second hour. 
How far in the two hours ? 9 


4. Stars: Alpha Centauri is 44 
light years* away. Sirius is 
82 light years away. How 


much farther is Sirius than 10. 


Alpha Centauri ? 


5. Rectangle: 453 cm by 
6, cm. Ant crawls from 
one corner to the opposite 11 
corner, moving along the sides 
of the rectangle. How far ? 







6. Lobster: 33 kg. 
Blue crab: 14 kg. 
How much more does 
the lobster weigh ? 


*A light year is the distance light travels in one year. 


AV 2 


. Plane trip: Baggage allowance, 


. Reading: ? hour. 


1 12. 


13. 


Grasshopper: 

a Jumped to 32. Then 
jumped to 64. How far 
was the second jump ? 

sp Jumped to 43. Then 
jumped back to . How 
far was the second jump ? 


Steak: T-bone, i kg. 
Rib, 2 kg. 
Sirloin, 14 kg. 

How muchdo they gage 

weigh together? 







20 kg. Mr. Lo’s suitcase 
weighed 29 kg. How 
much overweight was his bag ? 


Tom: 1133 cm tall. 
Grew 15cm. 

Then grew 235 cm. 
How tall now ? 


Arithmetic: hour. 
Writing: 3 hour. 
How long for all three ? 





Triangle’s sides: 34 cm, 
55 cm, 43 cm. 
What is the perimeter ? 


Rectangle: 6, by 22. 
What is the perimeter ? 


<% 


POLAND 
Se ve, 
° MA 
\ , 
\ Y 





, EAsT) 
ERMANY 


On January 1, 1958, Belgium, France, Italy, Luxembourg, West 
Germany, and the Netherlands signed a treaty establishing the European 
Economic Community. This is generally known as the Common Market. 
The United Kingdom, Denmark, and Ireland joined the Common Market 
on January 1, 1973, bringing the total membership to nine. 


1. 


What fraction of the total 
membership 


A were original members ? 


B joined in 1973 ? 


. Denmark, the United Kingdom, 


the Netherlands, Belgium, and 
Luxembourg are monarchies 
(they have a king or queen). 
What fraction of the Common 
Market countries are not 
monarchies ? 


. Twenty-four European countries 


are members of the United 
Nations. All the Common 


Market countries except West 
Germany are members of the 
United Nations. What fraction 
of the European UN members 
are not members of the 
Common Market ? 


4. The population of Europe is 


18 times as great as the 
population of the USSR. The 
population of Europe is 12 

times as great as the population 
of the Common Market countries. 
Are there more people in the 
USSR or in the Common Market 
countries ? By how much ? 
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*6. 


Track Records 





Running high jump | 224,35 cm 


Long jump 
Pole vault 


Javelin 


9 
io M 
1 
55m 


48 
9075 mM 


Discus throw 64m 
ps 
198s 
1 min 443s 
3 min 343s 


13 min 263s 


100-metre run 


200-metre run 


How much higher is the 
pole-vault record than 
the high-jump record ? 


800-metre run 


1500-metre run 
How much farther is the javelin - 
record than the discus record ? 





5000-metre run 


The Olympic women’s record for the long jump is 2087 
cm shorter than the men’s record. What is this record ? 


The Olympic swimming record for the 100-metre freestyle is 
51% seconds. The same man holds the record for the 
200-metre freestyle, 1 minute 528 seconds. If he could 
swim the 200 metres at the same speed as the 100, how 
much time would be cut from the present record ? 


What is the difference between the time for the 5000-metre | 
run and the time for the 1500-metre run ? 


a_ If the 800-metre runner could run at his record pace for 
1500 metres, how fast could he run the 1500 metres ? 

B What is the difference between this time and the record 
for the 1500-metre run ? 





“The records given on this page are Olympic track and field records for men including the 1972 games. 
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Automobiles 
Number of passenger cars built in selected years 


Each symbol 4&8 stands for 1 000 000 cars. 


1900 — 4192 
1910 — 181 000 
1920 — 1 905 560 
1930 — 2 787 456 
1940 —3 717 385 
1950 — 6 665 863 
1960 — 6 674 796 
1970 — 6 550 203 


4 
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In the early 1900's, automobiles were referred to as ‘‘horseless 
carriages.'’ Today the automobile plays a vital role in all our lives. 


1. How many more cars were built a in 1940 than in 1930 ? 
B in 1950 than in 1930 ? c in 1970 than in 1900 ? 


2. There are more than 280 O00 OOO people in North America. 
About what is the average number of people per car ? 


3. In 1925 a new car could be expected to last about 63 years. 
Today’s cars can be expected to last about 12; years. 
How much longer can cars be expected to last today than in 1925 ? 


4. Acar travelling 80 km/h travels 16; metres between the 
time a driver decides to stop and the time he applies the brakes. 
It travels another 57 metres after he applies the brakes. What is 
the total stopping distance from the time the driver decides to stop ? 


5. In 1911 the winner of the Indianapolis ‘“500"’ auto race 
averaged 1 20,2, km/h. In 1972 the winner averaged 262; km/h. 
How much faster was the average speed in 1972 than in 1911 ? 
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® Let’s explore mixed numerals 
and improper fractions again. 


Investigating the Ideas 


Suppose you have a train made of 85 white strips. 


|____________—_- 85 white strips ————--—————_- 


SERERSESESA 
| jo eee 


It takes 424 red strips to match the white strips. 


Can you give a mixed numeral for the number of light 


green strips it takes to match the 85 white strips ? 





Discussing the Ideas 


1. If the red strip is the unit, can you find two ways 
to express the length of the white train above ? 


2. a Ifthe light green strip is the unit, what improper 
fraction gives the length of the white train ? 
B What mixed numeral gives the length of the train ? 


3. Think of the purple strip as the unit. 
a Give an improper fraction for the length of the white train. 


p Give a mixed numeral forn. 2 =n 


4. Solve: 2=n 


5. Explain these examples. They show how you can use division 
to write a mixed numeral for an improper fraction. 
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we ab MD he et 


Using the Ideas 


1. Give the numerator for a and the whole number for b. 

















Sie = \2hrbid = ited ER =§t5=b+8 
eet hs 2 ts Dime eee 2. 
CP —ati-b +i qo p= gt+g=bh+5 
Pectetc te O te Dene ele tes, 
2. Give the number for g (quotient) and the number for 
r (remainder). Then give a mixed numeral for m. 
Owl Xai es OU GX cara 
SST. 5 a ay me Msgs 3 RE ue 
2a Gg xX.4. yer. — 84 _ qx5,r_ 
erie Ast 4.) 5 @ 5 eee eae 
Son ty XFL rity 930 eq <x 6 ore 
of aay a a Saigionib tqin amitg Brut 
Ame Gos, 21d x2 
gis scl Ota idea Maes Bb ume tg yy tHe 


3. Give the mixed numeral 
for each fraction. 


az «6 ¥ m 122 
Ba? u 3 n +84 
cfY 1 & o 322 
bo oe eke (a) F22 
FS , 6 pp 4 
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1. Write an addition equation for the black arrows. 
Write a subtraction equation for the red arrows. 











1 3 5 Z 
2 2 2 2 
2. Find the sums and differences. 
1 i I 1 1 1 7. 1 3 3 2 i 
Aagt3 B4a-6 i la Dio +5 Byars al bad A: 
4 3 3 9 1 9 al 5 
G fod H 5 | 10 J 10 K 4 L 10 M 3 N 6 
5 ri “i 4 eel Reve) ‘ae <4 
6 10 4 5 5 4 10 5 
3. Solve the equations. 
aAitn=3 B2-n=} cn+4=3 ppxtn=1 


4. Find the sums and differences. 
A al 7k 4p B coed dye Cu O5) pd 
+164 +313 — 233 +12} 





G56 Eun teen Sil ee 
—19} —78} 


323 s 64 
—194 — 28} 


5. Give the missing numbers. 
Function Rule 


n+ 25 


Function Rule 


1 
n— 43 








E 61} F B37 
es 


kK 53? 1 | Dee 
+ 67% 





a 





i i 


-_ ———— 


6. Give a whole number for each improper fraction. 


AY a c 42 p + eE = rF 3 « ¥ H 2 
7. Give an improper fraction for each number. 

y eate B 33 c 3 vp 33 —e 5S rF 62 c 72 H 153 
8. Give a mixed numeral for each improper fraction. 


9. Find the sums. Use lowest-terms fractions for all answers. 
A 33 B 2h c 9h p 142 e 324 r 4g} 


81 gs 63 163 617, 673 
+65 sae +54 +133 +153 +94; 
o 73+ 834+ 644+ 73 H 73 + 22 + 33 + 7} 


Short Stories 







1. First jump: 123m . First suitcase: 16, kg. 
Second jump: 1 12m Second suitcase: 25) kg. 
How much farther was anne How much do they 
first jump than the second ? weigh together ? 


2. Jim: 161; cm tall. 
Joe: 1594 cm tall. 
How much taller 
is Jim than Joe ? 






. 63 litres of gasoline in the 
tank. Put in 8,5 litres more. 


a How much gasoline is in 
the tank now ? 


B If the tank holds 16} 
litres, how much more 
could be put in ? 


sh Bunner Bic ae 
Snake: 75 pire 
How ep faster does 


the runner 90 ? amuse sP 
Te 





1. Find the sums, differences, products, and quotients. 
A 28+ 375+ 89+6+39 ov 52006 — 41839 «4 387522 —6 
Bp 3278 + 9654 + 3612 eE 7 x 326 894 H 2072 ~ 74 
c 72641 — 13 782 F 28 x 5264 1 28784 + 7 


2. Give improper fractions to name the fractional numbers for the points 
over letters a through e. 


0 1 2 3 4 5 6 


A B Cc D E 





3. Change each fraction to a lowest-terms fraction. 


a 2 BS c #8 p 32 e #8 rF 8 g 12 
4. Solve the equations. 

Ai2 XG e165 Ee (2x n)+n=12 1. 18.=s(3.<i7) gre 

Bp (2xnm)+6=16 - (2xn)+(2xn)=12 5s 24=n+n4n 

ec (2)x n) = 6=6 calc 63 <7) Kk 24=(2xn)+n 

De2 can —a12 H 18=(3xn)+3 L 24=(2xn)-8 
5. Give the correct sign (< or >) for each ||}. 

adi? 5 Sillhg c Sie o ihe © Zils - Sole 


6. a Give the degree measure of this angle. 
B Suppose we invent a new unit that is only 
4 of a degree. What is the measure of the 
angle when we use this new unit ? 
c If we invent and use a unit that 
is 3 degrees, what is the measure of the angle ? 
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PREHISTORIC ANIMALS 


The time before man learned to write and record 

the events and facts that make up history is 

called the prehistoric period. During the 

millions of years of prehistoric time, 

some animals looked like those of today. 

But many prehistoric creatures, like Dinosaur 
those pictured, looked quite 
different from any 
animal alive today. 













Dimetrodon 





1. Dinosaurs, such as the one pictured above, grew as tall as five 
2-metre men, standing as in the picture. How many centimetres 
tall were these dinosaurs ? 


2. Some dinosaurs attained lengths nearly three times the height 
described above. How many metres long were they ? 


3. The dimetrodon grew to a length of only about 280 centimetres. 
About how many times shorter than the dinosaur in number two ? 


4. The dinosaur era (called Mesozoic) began about 200 000 000 
years ago and lasted about 140 OOO OOO years. About how 
long ago did the Mesozoic era end ? 


5. Some dinosaurs weighed as much as eighty 570-kilogram cows. 
a How many kilograms is this ? sp How many tonnes ? 


6. Whales, the largest living animals of today, attain weights of as 
much as 120 tonnes. How many more kilograms is this weight 
than the weight of the dinosaur ? 
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9 Multiplication and Division 
of Fractional Numbers ; 


® Let’s explore multiplication using unit fractions. 


Investigating the Ideas 


Fold a piece 
of notebook paper 
in half four times. 


Can you unfold the paper and color it 
so that the following statements are true ? 


c off STREIEHERE is areen 
> | of GERRTISHERE is brown, 





Discussing the Ideas 


1. What fraction of the sheet in the Investigation did you color 
A red? B blue? c green? p brown ? 


2. In the Investigation, you colored 4 of the sheet red. | : 
We say, “4 of 4 of the sheet is } of the sheet.” : 
Make statements like this one for parts B, c, and p above. 


3. Give the missing fractions. 





We write this | 
multiplication | 
— = equation: 
ee : 4axd= i | 





4. Can you explain how to find these products ? 


ky i tL ee keyed ee 1 


Nie 
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Using the Ideas 


1. Give the missing numbers. Then copy the equation with 
the correct product. 


eae 







ts a aia 
er eas i eSeaNh Me 





lll of the region Ill OF Ill ts lll of the region 
is shaded pink. shaded red. is shaded red. 


2. Study the figures. Then give the product. 





[ 
ce 
i 
: 





1 1 1 1 
a 3 3 Of 3 
1 Tia 
ars ar? 
3. Give the products. 

tt biegiveagh' Tet iy iain eee 
A3%*5 Cc 3X3 E6X*5 @ (5x43) xq 
1 i 1 1 1 1 1 1 1 
Bg X3 DEX 4 F i0 X 16 H 2X (§ X jo) 


4. Write and solve a multiplication equation for each problem. 

a Joan found 3 of a pie in the 
refrigerator. She ate 4 of it. What 
fraction of the whole pie did she eat ? 

B Gary painted ; of the side of the 
garage. When he had repainted ¢ of 
this part, what part of the side 
of the garage had he painted twice ? 

c Ann cuta sheet of paper into 6 strips of the 
same size. Then she colored 4 of one of the 
strips and cut off the colored piece. What part 
of the whole sheet was this colored piece ? 
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® Can you find the product of 
a whole number and a unit fraction? 


Investigating the Ideas 


If the purple strip is the unit, this picture shows that: 


es 
SS 2 





Can you find the products 
in the table by placing 


the correct strips along 
the unit strips ? 





Discussing the Ideas 


1. How could you use the blue strips and the light green strips 
to show 4 x 4? 


2. Write each product in the Investigation as an improper fraction. 


3. Study the number-line picture. Then solve the equation. 


A 


a 














Using the Ideas 


1. Study the examples. Then solve the equations. 


Tx4=% Gxh=$ 3xk=8 4xdok xd 
A Oo x eeinbsreliedeeaw Ky 9054, =n pP9x}=n 
boxy Mie 4x 5— 7 LX i no TSX =n 
c3x4=n unixt=n m}ixato=m 2 10x pH=n 
p8xt=nitxt=n nbxw=ns 10x Wan 
E7X4=MN 5 4 X4=N7 O X= T (4)2 =P 


Write and solve a multiplication equation for each problem. 


2. Andy ran 3 of the way to school. Sue ran } as far as Andy. 
What part of the way to school did Sue run ? 


3. A bullfrog jumped 3 of the way across a stream. 
A green frog jumped only 3 as far. What part of 
the way across the stream did the green frog jump ? 





4. Dan's shoes were each} metre long. He used a shoe Géhe 
as a segment to measure the width of a room. 
How wide was the room if Dan counted 
20 of his shoe lengths in walking across ? 


5. The school track is 75 km around. 
Jack and Neil raced 3 of the way 
around. How far did they race ? 


6. A fast turtle can go 73 km 
in an hour. At this rate, how 
far will he go in 24 hours ? 


7. Acar needs 3 litre of 
gasoline to travel.5 km. 
How many litres will it 
need to travel 95 kilometres ? 
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® Let’s explore basic principles 
for fractional numbers. 





Discussing the Ideas 


Here are some basic principles that we accept for addition ; 
and multiplication of fractional numbers. 





Associative Principles 
You can change the grouping 
of the addends or factors, 
and the sum or product is 
the same. 


a ee eee ee 


Zero Principle 
When you choose a | | 
fractional number and | 
add 0, the sum is the 
number you have chosen. 


1. Which principles can help you solve these equations ? 
1=n 834+0=n c¢ HxP=n’ 0 0+8=n 


2. Which principles can help you solve these equations ? 


a 424+3=4+4+n pBixf=nx} 


3. a If4 + (2-44) = 88 what is G3) 2? 
lf4 x (2 x 3) = %, what is (4 x 3) x 2? 


c Which principles did you use in exercises 3a and 38 ? 


4. Study the statement below. Then solve the equations. 





a lf2+ 
B If5 x 


+34 
X35 Xx 


= 6,then¢+4+2+3=n. 
= #2, then5 x 3 x 


ple olf 
Nie ole 


lon 
xi = A. 


Ale 
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Using the Ideas 


. Give the number for a. Then give the number for b. 
A OoxX P= a— bx 5="b cS3xX yj -4—>4*3=0D 


B 9x 


Nie Ale 


a—>34x9=b p 10 X 4 Sa@teets X 10=06 


. Solve the equations. 


A #x1=n B 1xij=n Cc +xg=n D Oxt=n E 4x2=n 


. Solve the equations. 
Rel zex a) xX 4— 2x (Nxt) Cc (9 x 4) x 4 
Beets x 7) = (kexen) x 7 =p dex.(4.x. 13) =x 4) kK 


. Find the products. First find the product of the factors 
given in red. 


A3Sxix} ¢2x6x}i £ 2x10x} oo $x 4x 100 
1 1 1 1 as mE 1 1 
Ba Mua X 7 aD Bex 2 XO oF TIX ag X 7p HE Xn25 X E 


. Find the product for each 
exercise. First find the 
product of the factors 
given in heavy black. 
Then find the product of 
the factors given in red. 





A2x3;x4xi=p 
B3xix5xi=p 
c6xix4xi= 

p2xix9xj=p 
Sin x7 x =p 
F8xix3xW=P 
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® Let’s explore multiplication 
of fractional numbers. 





Investigating the Ideas 


Factors , Products 


PACS 
sy ae 


i 
= Ill 


‘ 
. 
. 


eee OF] we 
| 


eee 





How many different products can you find by using 
the factors in the set ? 








Discussing the Ideas 


1. Give the number for n in each equation. 
A2x5=n B 


ixl=an é¢ (2x5) (Fx 2) a 
p2xi4=n E 5 


ee Pe ee 
i=n F&x32=n 


2. The diagram below will help you review a way to find 
products such as 2 x 3. Give the missing product. 





3. Can you describe a shortcut for multiplying two fractional 
numbers ? 
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Using the Ideas 


1. Solve the equations. 





3. Solve the equation to find the product of the factors 
in the red screen. 


RE 





3x4x4=n 4xtxi=n 
8 axa o [fee 
2xtxt=n 5x4+x=n 


4. Give the whole number for a. 
Give the Hela Male for b. Then give the missing product. 


(S54) xX (26x 4a ax BD 
(2° #) x (5°x) t= ax b 
(3-< 4). x (3° Xes)p—a xb 


5. Copy each equation. Give think, 











the product instead of n. The weight of an object on the 
moon is z its weight on Earth. 

he i Ess Xs Give the total “moon weight” 
of these objects. (The Earth 

Bp gxg=n FgxXg=n weights are given.) 

c 2x3=n oi xS=n Boy: 42 kg Maes is kg 
Cat: 3 kg Mouse: 4 kg 

p&xf=n un 2?x3=n 
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Multiplication Practice 


1. Find the products. 2. Find the products. 
a Bx #= (3x2) x @xH) =a agxd « 8xé 
e 3x $=(3x5)x (xd)=n ex? wtbxd 
chx?=(7x2)x xian cHx$ mi x rho 
pfx B= (4x8) x Gx dan o§xd nax® 
e Px 2=(3x2)xQxd=n egx} 0 fxs 
Fx = (2 x9) x Ch xB) = Paxh pe §xd 
a fx P= (4%,11) x G x@en eo 2x2 atxes 
wx 2=(5x 3)x@xban Haxe RAXH 
1 oo X = (6 x 4) x (io XH) =A 1 axe s 2x 3 
3 9x2=(0x3)x Gxan s4x2 1 Bxt 
/ 
* 3. Give the symbol (<, >, =) 
for each ||). i 
a 4x2 ll Se Give the pair of fractional numbers > | 
> ee tcte 3 foraandbineachexercise. 
B 3 x Sill 3 oF se rogues = 
sums — a a 
cx 4qhix7 rome eo 
D £ x 3 ill 3 x 3 : : bee 
e 3 — 5 ill 3 x 3 


r 3x2 llh 3 42 
x 4 i$ + 4 


4 
3 
H 3x Sie +5 
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Short Stories 


Bowling ball: weighs 6 kg. Baseball: weighs 4 as much. 


What does the baseball weigh ? 


4 kg of butter. Used § of it. 4 of the girls are blondes. 
Used what part of a kilogram ? 20 girls. How many blondes ? 


1 Mm: jo50 Of a kilometre. 
500 m: what part of a kilometre ? 


fay Long raat jump: 12 m. Walk 3 kilometres per hour. 
@) Long frog jump: 1 as far. Walk for 3 hour. How far ? 





z metre of ribbon. Cut off} of it. 
What part of a metre was cut off ? 








How far ? 

@)\ An apron contains % of a square 
10 km. Walked § of the way. Y) metre of cloth. 40 aprons. 
Walked how far ? How many square metres ? 


1O Running track: 75 km. 16 laps: how many kilometres ? 


1 day: 4 of a week. 
3 of a day: what 
part of a week ? 


Drive 45 minutes. 
] I km each minute. 
How many km ? 


Iceberg: 3 of it shows above the surface. If the iceberg is 
210 cubic metres, how many cubic metres show on the surface ? 





I] Television program: 4 hour. 
Commercials: ;4 of the time. How 
many minutes of commercials ? 
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® Let's use the distributive principle 
to multiply fractional numbers. 








Discussing the Ideas 


The examples that follow show how the distributive principle | 
for fractional numbers can help you find products. 


1. Explain each step of this example. : 








32 


Using the Ideas 


1. Solve the equations. 


A 5x3i=(5x3)4+(5xn) p 44x3=(4xn)+ (x3) 
B 6x 24=(6xn)+(6x#2) —E 3x 34=(4xn)+ (3x4) 
ec 8x5§=(nx5)+ (8x4) F 2x 52= (3x5)+(3xn) 


2. Use the distributive principle to find the products. 





a 5 x 33 Bp 6 x 2} c 8x5 pdx 3h —e 2x 5% 
E 213s G07 H 534 1 83h a) x58 
45 x3 x 9 x 24 oh 
3. Find the products below by first replacing 4 


each mixed numeral with an improper 
fraction as in the example. 


a 14.x 14 1 33x 24 
B 24x 1} y 43 x 53 
e 34 x 13 kK 8 x 44 

p 3i x ¢ L 14 x 38 
e 3x 23 m 23 x 53 
r 13x 23 n 1 x 23 
01x 0 8x 34 

nH 4x 16 p 64x 14 


4. Ned drew this shortcut 
for finding products 


like those in 

exercise 3. 4 3 
Explain Ned's’ | 
shortcut. x3 3 
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® Let’s exp/ore reciprocals. 





Investigating the Ideas 


For each input number the function machine finds the output 
number and records the input and output.on cards like these. 


Input 
6 
1 
Esa] 
Input | Output 
4S i 
1 4 
Input | Output 
Z fa 
2 7 


Can you give some more input-output numbers that this 





function machine might produce ? 








Discussing the Ideas 


1. Can you describe the rule the function machine is using ? 


2. What is the product of each of the input-output pairs 
on the cards ? 


3. When the product of two numbers 
is 1, we say that each of the 
numbers is a reciprocal of the 
other. Does the number 0 have 
a reciprocal ? Explain. 








4. What is the reciprocal of each of these numbers ? 
A? Ba cy p 7 —E 1 r 4} ge 63 





Using the Ideas 


Give the reciprocal of each number. 


A? Bf c 6 p —E 1 F 2} 6 
Find the products. 
azx®8 Bgxi  c3xé p 4x} eE+x8 


The missing factor is the reciprocal of the factor given. 
Find the missing factor. 


a nx$=1 Bb nmxt=1 c 2xn=1-+>vn4xnm=1 «& 2bxn=1 


Give the number for the |||. Then give the product n. 


— 


a 12xZ=lIilx (4x3)=n © 18x §=3-x< (till x 3) =- 
B15x4=5-x (iilx4)=nm -& 27xi=TIIlx (8x4) =r 
c 40x 4=4 x (Ill x b) =m 6 56x4=8 x (ll x 4) =n 
p 20x2=lIlx (5x2) =n un 72x$= Ix (9x a) =n 


Give the number for a. 
Then give the number for b. 


a 5xi=a—10xi=b 
p 7X4=a—>14x4=b 
c 3xi=a—-9xi=b 
p 6x4=a—24xj=b 
9x4=a—9x§=b 


F 10x}j=a—-10x%=6 
«¢ 4xi=a—-4x3=b 
HD Xs=a->10x2=b 
7xt=a—14xf=b 


3 5x2=a—20x3= 





Kk 10x$=a—-30xH=b 
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® Let's explore a shortcut for multiplying. 





Discussing the Ideas 


1. Can you explain why the products 
in both examples a and B are the 
same ? What are the products ? 





2. Jody said that example a 
above would be easier if 
the fractions were simplified 
before multiplying. Give the [Alisxg=axb=c 
lowest-terms fractions for , 
a and 6 and the product c. | 


eESE————— ee ee rCC Orr -—.{ 


3. Brian said, “| can do 
example s by simplifying 
before | multiply.” Can you | 
explain Brian's method ? 


[>] 
noy- 
x 
oko 
| 
Ole 


4. Study the flow chart to understand Brian’s shortcut. 






v Vv 


1 1 
5 : Ly 
2X is aX 6, g, és, 3X Z=6 
Try the shortcut for these problems. 
a %x? B12 x 3 | c&xe 


5. Can the shortcut be used to find the product § x 3? 
What is the product ? 
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Using the Ideas 


1. Find the products. You can use the shortcut discussed on 
the previous page to make your work easier. 













a§x3 Bex 1 ex mexs 
B 17 X 70 FAX 5 JX 1 N 3X 46 
eget 0 $x ge 0 BX H 
Daxs mExf Lex Pp RxH 
2. Find the products. Use the easiest possible method. 
A 24x 3, c 100 x “— 10x74, ¢ 24x22 15x #% 
B10x7% vo 100x% rex wn txG 5s Hx 
Complete the following function tables. 
3. Function Rule 4. Function Rule 5. Function Rule 
3 xn nx 3i xn 
n f(n) 
A I A Hl Ano Hil 
B i 8 Hl B 3 ll 
c il c ) I c 53 | Iii 
D il D Hl pd 82 aT 
E Hl E Il e iil | 93 
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OUR SOLAR SYSTEM 


- Mercury 





. Venus 
Earth 


| 


To give an idea of the size of our solar system, we will let one metre 
(100 cm) represent the distance from Earth to the sun. 
Scale: 1 metre = 150 million kilometres 
or 1cm = 1.5 million kilometres 
On this scale the sun would be about the size shown above. Viercury, 
the closest planet, would be a speck about 44 centimetres away from 
the sun. The table below gives the distances of the planets from the sun. 


Mercury 66 OOO 000 
Venus 108 O00 OOO 
Earth 150 000 OOO 


Mars 228 000 OOO 
Jupiter 778 O00 OOO 
Saturn 1 427 OOO OOO 
Uranus | 2 870 000 O00 
Neptune 4 500 000 O00 
Pluto 5 909 000 000 
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1. Use the scale and the table on 
page 198 for these exercises. ug 
a_ ls Earth closer to Venus or Saturn 

to Mars ? How much closer ? ~— 
sp Onascale where 1 centimetre = 1 500 OOO km, about how many 
centimetres should Venus be shown from the sun ? 
c Which planet would be nearly 10 metres from the sun ? 
How many times as far from the sun is the planet Pluto 
than Earth ? 
e Using the scale on page 198, how many 
kilometres would Pluto be from the sun ? 
r How much farther is Uranus from Neptune than from Saturn ? 





2. Venus is about the same size as Earth. Mars is 4 as large 
(in volume) as Earth. Mercury is ;4 as large as Mars. 
What fraction of Earth's size is Mercury ? 





3. Saturn is 730 times as large as Earth. 
Neptune is about ;5 as large as Saturn. 
About how many times as large as Earth is Neptune ? 


dy SATURN 


4. Some astronomers believe there 
is a tenth planet, Planet X, as 
yet undiscovered. In the scale 
drawing on page 198, this planet 
would be about 60 metres from 
the sun. About how many kilometres 
is Planet X from the sun ? 
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TRACK RECORDS I SPACE??? 


High jump 
Long jump 


Pole vault 





A person’s jump on 
Earth would be about: 
6 times as high on the moon 


Each planet in our solar system 
pulls objects toward it with a 
different amount of force. In most 


22 times as high on Mercury 





cases, the smaller the planet, the 21 times as high on Mars 
smaller this force and the easier 13 times as high on Venus 

it would be to jump away from 2 times as high on Neptune ~ 
the surface of the planet. 72 times as high on Jupiter 


1. If the holder of the pole-vault record were on the moon, 
about how high could he vault ? 


2. The largest planet is Jupiter. What would be a near-record 
pole vault on Jupiter ? 


3. If the pole-vault record holder were on each of the other planets 
listed in the table, about how high could he vault ? 


4. About how far could the long-jump record holder jump on each 
of the planets listed in the table ? 


5. About how high could the high-jump record holder jump on each 
of the planets listed in the table ? 


%* 6. If you could pole vault 8 metres on Mars, how high could you 
pole vault on Earth ? | 


*For the purpose of these exercises, we assume that the multiples given in the table can be applied 
to the given Earth jumps. 
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. Find the sums and differences. 


341 $4 3 
Aste pete cl—Fioi-fe#+0 -14+3 65-1 





. Find the sums and differences. Give your answers in lowest terms. 


Re emueeemece Ape ce. <2 rf 99t Gq? 18) i 4} 
an ae +5} +83 -4+ -4% +233 +193 
bets y 42 +43 K 52t — 455, L 64,— 4¢ m 32; — 83 
. Find the sums. 
A 43 a 25% CuGo pd 5454+ 84 rF 534+ 914 73 
35 Oe 954 E1385 + 0/2 |G /44- 03 +iGe 
+6; +94 +67 § | 





. Write an improper fraction in place of each mixed numeral. 


a 23 B 33 c 4) p 5é E 9: F123 « 8 H 153 


. Write a mixed numeral in place of each improper fraction. 


g) 13 af) 39 78 139 242 167 
A > B *3 Cc 4 D “4 E 5 Fay G ‘To H 140 


. Write and solve an equation for each problem. 


a Jack: 873 kilograms. B Gasoline tank holds 1 74 litres. 
Jim: 963 kilograms. Takes 8% litres to fill it. 
On the scales together. How many litres were 
How many kilograms ? already in the tank ? 
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Do you understand division of fractional numbers? 


Investigating the Ideas 


Here are three ways that some students used to find 
how many times 3 is contained in 23. 








Repeated 25 Jumps ona number line 
sli lea ge teaale) a 


Fost 


es rere ay4 al 
PF Viele gelenasre 


Can you use one of these methods to find 


how many times 2 is contained in 23 ? 





Discussing the Ideas 

1. ¢is contained 3 times in 2}. You can write this fact as the 
division equation 24 + ¢ = 3. What division equation 

can you write to answer the Investigation question ? 





2. You can think of division 
as finding a missing 
factor. Explain how you 
can find the number for 
nin the example. 


3. Jane showed how she solved this division problem. 7 
A Do you think Jane’s method 

is correct ? How can you check ? 

sp Would this method work for 3 ~ 2? Explain. 
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Using the Ideas 


1. Foreach oat ei lll equation, write two division equations. 


Example: 4 i 

to 8 Ae ae od, 2h & 
A 4%a= 8 4% 4= 16 © Syme 2 
p &x3=1 EexXx Has Fsx#=4 


In each exercise, when you find the missing factor in the 
first equation, you will have found the quotient in the 
second equation. Write the second equation with the correct 
quotient. 


anx}=1 enxi=h enxi=} vaxi=¥ 
P2j=n  ftien Gti=n Began 
enxg=1 nx3?=% @nxé nx1=%4 
1+3=n 12-5 =p Fick 4+1=n 
1nxs=3% eee 2 «nx nx4=28 
Brogan itfaan ‘L=3=n i@_4j=n 


Find each quotient. 
Check your work 





by multiplying. 
B+? 

c 3+} 

p 2-3 

Ex +§ 
rani 

o hs fi 


Ie) 
x 
on 


= 
x 
OOo 
XIX 
oe) 
XIX 
oolan 


iz 
SI 








®/s there a shortcut for 
dividing fractional numbers? 





Discussing the Ideas 
1. Answer the questions about the division problem § = 3. 
a Can 2 be divided exactly by 5? 


B Can2 x 5 be divided by 5? 
Is 3 x 5 divisible by 7 ? 





‘ 

c Is2 x 5 x 7 divisible by 5? 
Is3 x 5 x 7 divisible by 7 ? ae | 

p Explain how you can use 3 


the inverse relation of 
division and multiplication ZX ox t_ F = $xXl 
to check this division problem. 

e Explain these equations. 223=4%1=2x4 


2. Patty said that she saw a shortcut 


for dividing. Can you use Patty's 4+ 4=3-x 2=illll 
method to find the quotient and B= 
then check your work ? Reciprocals 


3. Follow the steps in the flow chart. Then give the quotient. 






é The reciprocal 3x3 Mil 
of Zis 3. 


4. Explain how you can use the flow chart in exercise 3 to find 
these quotients. 


As+§ B 
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Cc 


| 
Ny 


PIW 
oor 


Sle 
im 10 D 


OOM 
Nie 


Using the Ideas 


1. Solve the equations. 


aA6>3=nx? p2+4=nx2 «6 #+5=txn 
ce 5>3=nx 3 Fe-3=—2xn 1 §+3=8xn 


2. Complete this sentence: To divide a first number by a second 
number, multiply the first number by 
the __ ? __ of the second number. 


3. Write each division problem as a multiplication problem. 
Then find the number for n. 
Example: $+ 3= Solution: n=2?x%=% 


J opsiche gi ye Fp opal tedn ds ES ahr tl jl 
aAs+3=n pZ+3=n e Z+4=n 
ere See yee Nh nee AR 
es 3. : ece be 5328 
c 2+3=n Fi+tsin 12+8=n 


4. Find the quotients. 





If you travel along 


each “one-way” street 
only in the direction 
shown by the arrow, 
how many different 
routes from A to G 

can you find ? 
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{ 


{ 


@ How are other numerals used to 
divide fractional numbers? 





Discussing the Ideas 


T 


2: 
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Explain the steps used Problem: 
to find the quotient. 


The fractional number 3 is ane quotient for 3. > 410. 
Since it will be helpful in later work with fractional 
numbers, we shall define expressions such as 


(. an a! 
to mean Biko: 


SNe 


You can think of 7 as the numerator and ¥ as the denominator 
of this ‘‘fraction.’’ These more complicated ‘‘fractions” have 
the same properties as the fractions with whole-number 
numerators and denominators. 


Explain how you can use division to ‘simplify’ this fraction: 


ai|wino 


For any division problem you choose (other than division by 0), 
there is always a fractional-number quotient. The example 
below shows that the quotient for 29 — 3 is the fractional 


number 22, [= 29 x 1 = 


Quotients like 22 are usually o oe 
represented by a mixed numeral. 

You can use the division process 

shown in example a to represent 4 as 
the mixed numeral 9% You can complete | Os 
all this work and find the fractional- : kee) 
number quotient more easily by arranging 
your work as in example s. Explain how to find 
fractional-number quotients for each of the following. 


aA12+5 Bs 38=+7 c¢ 53=+8 p77/=+9 ee 237=10 





ee 


1. Find the quotients. 





Using the Ideas 





A 132%) © 3422 & 2+ 28) 6 33221 1 52+ 63 
Bp 23> ovog+13 fF €+34 nn 13+4 5 42221 
2. Simplify each expression. Example: 
mem PiSrag oo i5 5 bes a AF 8.4; Ft es, 2 1 nh 
I 3 as 1 8 5 100 100 
3. Solve the equations. 
ASP XA So ie _ 8 83% 25, RES aL 
exim a nn OP 100 x n 300 4° 3 
4. Find the quotients. Check your work. 
aA 54-7 c 168=9 ce 495-8 e 569-11 1 467—23 
B 72~—5 vp 35/6=5 fF 347=3 uw 2372=25 s 896-13 


think 
Why is a 25-cent piece called a 
quarter? The answer may help you 


find an easy way to solve the two 
problems below. 


1. A restaurant ordered the 
supplies shown on the right. 
What was the total bill ? 


. If hamburgers cost 75¢, how 
many could they buy for 
$3000 ? 
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BILL 
2564 hot dogs 


720 steaks Hl 
182 kg potatoes Ill 


54 bottles ketchup Nl 
Total Ill 
Hot dogs 25 ¢ Potatoes 15% kg 


Steaks $1.60 Ketchup $1.50 


WM 





Using division to solve problems 


Each problem below can be solved by division of fractional numbers. 

For each problem, first use any method you wish to find the solution. 
Then choose the division equation that you can use to solve the Prqulen), 
The solution to the division equation should 
agree with your solution to the problem. 


1. How many }-hour periods are there in 8 hours ? 
a bas 8= 8—iz 8-—-4= 
A Las qd B oe Zk q Cc 2 q 





2. How many pieces of red paper 4 as 
large as the square does it take 1 of the 
to cover i of the square ? large square 


AZ7S>q Berge q 26.4>3.4-¢ 





3. How many cups of peanuts, each 
weighing 4, kg, areinapile 
of peanuts weighing 2 kg ? 

A zea 10—G Bite -@q c 





4. Joe walks at a rate of 4 
km/h. How long does it 
take him to walk 1 km ? 
A1+2=q 8 §+1=q cl1+ 


This far in 1 hour 
What part of an hour to go this far ? 








5. 32 candy bars. Same amount to 
each of 5 children. How many 
candy bars does each child get ? 
aA5+32=q 8 32+5=qe 32+1= gq 





6. Jan walks ? km each hour. 
How many hours will it take 








eer eee ee ea 
her to go 3 km ? Om saan Coen aM g a 2 
5 Bei Ss Nee) ae Cee 
aA oi? Sees Mie cage cess eS iy | 
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Solving Short Stories 


Write and solve a division equation to answer each exercise. 


1. 5 hours. How many: 





a 34-hour periods 
p 4-hour periods 
c 4-hour periods 


2. ?hour. How many: 
a i-hour periods 
p 34-hour periods 


3. Square piece of paper. 
Red piece is} as large as — 
the square. How many red 
pieces are needed to cover: 


a 4of the square 9. 


B 3of the square 
c 2 squares 
p ;; of the square 


4. Nuts. A cup weighs ; kg. 
How many cups of nuts are 


in a pile weighing: 11. 


A 1kg Bp 2kg c 10kg 
p 100kg « #kg F- kg 


5. 2kg of nuts in each bag. 12. 


How many bags of nuts from: 
a 1kg Bs 30kg c 13kg 


6. Walk 12 kilometres. 13 
How long does it take going: 


a skm/h Bb Zkm/h c5km/h 


10. 


7. A strange coincidence. 


Six hens, each the same weight. 
Total weight, 35 kilograms. 
What does each hen weigh ? 


dy 5 + 2 
"i mae a ere 





. ¢kmto school and back. 


How many trips togo: a 15km 
Bp 24km c1km_= ob 3?km 





Rope: 5; metres long. How many 
3-metre pieces can be cut from it ? 


Running track: ; km. 
How many laps in: 
a 1km B 10km 


Area of rectangle: 5 square 
centimetre. Width: 2 cm. 
What is the length ? 


Takes 13 minutes to make 
a gadget. How many gadgets 
can be made in 14 minutes ? 


. Total weight of 9 children: 


329 kg. What is the average 
weight of the children ? 
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DIAMONDS 








BFS AVaN 
1. Adiamond this size AO} weighs about 4 carats. 


v, 
ater 


What part of a gram is this ? 


2. The largest blue diamond in the world is the Hope diamond, which 
weighs 442 carats. Another famous diamond was the Timken stone, 
which weighed 283 carats. How much more than the Timken stone 
does the Hope diamond weigh ? 


3. The Cullinan crystal, the world’s largest, weighed about 585 grams. 
How many carats did it weigh ? 





4. The world’s largest cut diamond, the Star of South Africa, was cut 
from the Cullinan crystal. The Star weighed about 530 carats. : 
Did the Star of South Africa weigh closer to }kg, %kg, : 
or 2kg ? 


5. Diamonds, which are pure carbon, are the hardest natural substance. 
If measured for hardness, a fingernail might get a rating of 23; 
a copper coin, 23: a window glass, 53; and a diamond, 10. 
Since 53 + 23 = 2, we could say that glass is twice as hard 
as a copper coin. Diamonds are how many times as hard as 
a your fingernail ? B acopper coin? c glass? 
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(South) 
SAN FRANCISCO 
(West Coast) 
m= PHILADELPHIA 
(East Coast) 
== =OTTAWA 
(North) 





JAN. FEB. MAR. APRIL MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 


1. Give the normal July temperature for each city. 


2. How much higher is the July temperature in New Orleans than in: 
a Ottawa B San Francisco 


3. Give the average summer (June, July, August) temperature for: 
A San Francisco’ s Philadelphia c Ottawa p New Orleans 


4. How much greater is the average summer temperature 
in Ottawa than San Francisco ? 


5. Give the average winter (December, January, February) 
temperature for each of the four cities. 


6. How much greater is the average winter temperature 
in San Francisco than in Ottawa ? 


7. Give the average yearly temperature for San Francisco. 


More practice, page A-17, Set 33 : 244 


® Can you find actual lengths 
from scale drawings? 





Investigating the Ideas 


The picture of each creature has been reduced until 
it is just as long as the light green strip. 


~ Armadillo ee Butterfly Fist 


3 x actuallength | | 4x actual length | ee actual 
Record the number 
of strips you used 
for each part. 


Can you lay down strips to show the 
actual length of each creature ? 





Discussing the Ideas 





1. When objects are drawn to scale, Blue crab 
you can find their actual lengths 
by division. For example, the 
picture of the blue crab is 7 the 
width of a real crab. You can write 
the multiplication equation 
bxwe 3. 
A Explain how to find the missing 
factor. 
B What is the actual width of a blue crab ? 


2. a Isa flea larger or smaller than 
the picture ? 

B Explain how to find the actual 

length of a flea. 8 x actual length 
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Using the Ideas 


ANIMAL LENGTHS 


Penguin 





36 X actual length s5 X actual length = X actual length 


1. -How tall is a penguin 3. One of the longest elephant 
a incentimetres ? 8 inmetres ? tusks is about 42 times as 


long as the antelope’s horn. 


2. Find the length of an How long is the tusk ? 


antelope’s horns 
a incentimetres. 8 inmetres. 4. Find the length of a lizard. 


Swordfish House Fly 


-% x actual length Too X actual length 3 x actual length 





5. How long is a frog’s body ? 8. If a frog can jump 173 times 
as far as the length of his 

: body, how many metres can 
7. How long is the house fly ? he jump ? 


* 9. The lizard’s tail is 3? the length of his body. 
How long is the lizard’s tail ? ; 


6. How long is the swordfish ? 
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® Let's compare products and 7. 





Investigating the Ideas 


Use only the numbers in this set. 


u 


Ded 





howgett 


Can you find the two different numbers in the set 
that give 


a the largest product ? c the largest quotient ? 
B the smallest product ? p the smallest quotient ? 





Discussing the Ideas 


1. Explain how you found the largest product. 





. How can you find the smallest product ? 


. Which phrase (greater than, less than, or equal to) would 
you choose to complete each sentence ? 
A The runira of two fractional numbers (each less than 1) 
is ___? __ either of the factors. 
B The produc of two fractional numbers (each greater than 1) 
is ___?__ either of the factors. 
c il dividing by a wa oa number less than 1, 
the missing factor is __ ? __ the product. 
p When dividing by a rational number greater than 1, 
the missing factor is __ ? ___ the product. 


2 

3. Which quotient is larger, 2 + 3 or 2 + 4? 
: 

a ‘ 
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Using the Ideas 


These exercises will help you compare fractional-number 
products and factors. 


1. 


Give the symbol (<, =, >) for each HI 


a 8x 8 iis wd x Billi 0 5 x 1000 il 5 
5 8 x 4il 8 1 3x 4 iff p 5 x 100i 5 
¢ 8 x 2 iff 33x 2 ill a 5 x 10 5 

dod 8x 1 il 8 K 3x 1 i 3 Rox 1 il 5 

e 8 x dill 8 L 3x Sill s 5 x willl) 5 

r 8x 4 ifs md dill 3 t 5 x roof 5 
o 8 x Sif’ n 3x diffs u 5 X zoo 5 


. Give the symbol (<, >, =) for each |). 


A 24—4 lf 24 H 6—12 TH 6 o 1 + 1000 ili 1 
B 24= 324 1 6+ 6yl6 p 1 = 100 1 
c 24 + 2 iffy 24 5 6 = 3 6 a 1 = 10h} 1 
p 24 — 1 li 24 k 6=— 1 ll 6 rR 1-1 ll 1 
e 24 = }iflllp 24 1 6 + Sill 6 s 1+ xi(ll1 
F 24 = 3 i 24 m 6 = 3 ijl 6 +1 = sdoip 1 
o 24+ 4 ih24 wn 6= pile u 1+ x60 lll 1 

. Give the symbol (<, >, =) for each ll. 
Do as little computing as possible. 
a 128+ 4ih128+2 vex ie 6 24= S424 
2128+ 2(()128=1 © 8x dpe «3-3-4 
c 128 = 1 li 128 +4 F 1 = $l 1 1 =x $ lh $ x 2 
a If, inthe equation a x 6 = 1, the number for a is less than 1, 

what do you know about the number for b ? 

B Can the numbers for both a and b be less than 1 ? 


ae 








© Let’s explore a special function. 


Investigating the Ideas 


Tim thought of a special function. 
Since he could not use addition, 
subtraction, multiplication, or 
division to describe the function 
rule, Tim used the symbol 2. 
Study the tables below to 
understand Tim’s function. 








[A] Function Rule Function Rule [ec] Function Rule 
a =e a 7S See: = 
—— 
n 
8 
3 
“ 
2 
1 
4 
17 
2 
233 
Can you discover Tim's function rule and 
use the rule to make a table of your own ? 
Discussing the Ideas 
1. Describe Tim's rule in your own words. 
2. Explain how to find the missing numbers. 
—=> a —S —> —S 
aA S=ill 6 34 = "lll & Ses 34 = I tp BRS Se 4 
seas << <-— <—— 
3. Explain how to find the sums. 
ne a —_>—sv—mn 
a 144 24 = Ill B 23 + 34 = ill 
Se <—_- <— 


4. Can you explain why the two sums below are not the same ? 
=> > a 
a 52+ 42=9 p 53+ 43 = 10 
— <— ee 
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Using the Ideas 
Complete the function tables in exercises 1 through 3. 


1. Function Rule 2. Function Rule ae Function Rule 









IL i 








A A A i 

B I B I B ll 

c il c ll c Hl 

D il D Hl D ll 

E Hl E Hl E Il 

4. Give the missing numbers. 

ar 3 = Ill D # = i G 2 = lil J 5} = i 
> —_ —_ — 

B 8 = lil E 00 = il H 183 = Ill K 955 = Ill 
jets 494 5500 _ |i 6852 _ 

c 79 = Ill F io = Illi ! 7900 Hl L Joo Hl 


5. Give the missing numbers. Do as little computing as possible. 


> > wa eS 

a 23+ 33 = Ill rF 583+ 69% = ill « 9 x 73 = Ill 
< <— <<—$_$_$_$_____— <—__—_ 
———— 

s 23 + 3} = lil p 9} x 63 = fT L 32) — 193 = il 
<—____ — 
> > a 

c 75 + 63 = Il H 128 x 124 = Il om 583 — 83 = Ill 
<— — <— —— << 
> —_=>-—s—_— > > > 

p 735 + 63 = Il 1 358 x 7% = lil on 24> %= Ill 
<_< —_——_. <— <— <— < 
a — os —> > 

© 68+ 995 = Ill 4 43x 3 =I o 35} ~ 73 =i 
<— <—. <<——$_ — <—— < 
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Short Stories ESTIMATION 


For each exercise the answer given may or may not be correct. You are to: 
a Choose whole numbers nearest to the numbers in the problem 

and estimate the answer. B Then tell whether or not the given answer. 
is correct. Use your estimate to determine this if possible. . 
Exercise 1 is completed correctly. 


33¢ for each gram. 10 grams. Costs how much ? (42;¢) 
a Estimate: 10 x 4, or 40¢ B The answer is not correct. * 


2: Packet costs 36¢. “~~ Drove 165 km. 


Contains 53, grams. 3! hours. Speed ? (38 km/h) 
How much per gram ? (43¢) 





/,| Man weighs 93! kg. Another weighs 693 kg. 
5 | What is the difference of their weights ? (13 kg) 





Cut a board. One piece, 54m Ribbon, i metre long. 

long. Other piece, 8} m Cut into 5 equal pieces. 

long. How long before cut ? How long is each piece ? (; m) 
(143, m) <= Se 


Length of field, 392 metres. 
Width of field, 75 metres. 
What ts the area of the 

field ? (2955 square metres) 





Sleep: Monday, 63 hours. ===> 
Tuesday, 74. Wednesday, 82. 
Thursday, 10. Friday, 83. 
Saturday, 93. Sunday, 72. What 2 km to school. 

is the average number of hours To school and. back for 

slept each night ? (63 h) 30 days. How far ? (314 km) 






4, Satellite: Around 

1 Walk 3 km in an hour. }. J. Earth in 12 hours. 
Walked 20} km. How many How many trips 
hours ? (11 h) in one week ? (165) 
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Ee 


EEE 





| “" poraanyy 


PET ETT ELEY 1) npn \ LETT LT LTT rr enna T BK y 
ON FOR FUN: 
; ye S11 WA, All nal alba ull nasil Wn ull Danaus ulin Mh. 
1. The gasoline gauge on a car looked like this when 
there were 2 litres of gasoline in the tank. 
Estimate the number of litres of gasoline 


in the tank for each gauge-reading below. 


PRAHA 


2. When the temperature gauge on the car 
looked like this, the temperature was 60°C. —— 
When the gauge looked like this, the 
temperature was 75°C. ————______—__— 
What was the temperature when 
the gauge looked like this ? ——————————_—> 
























































3. The thickest book in a set of encyclopedias 
is 43 cm. The thinnest book is 13 cm. 
Estimate the length of shelf needed to 
hold the complete set of 20 books. 


{> Com | 
re | | 


ooo SoS | 


4. The small can holds 193 grams. Estimate 
the number of grams the large can holds. 


5. a lf it has taken 13 hours for the sand 
shown to go into the bottom part 
of the time glass, about how much 
longer will it take for all the sand 
to go down ? 

B Suppose it takes only 1 hour for all the 
sand to go down. Estimate the number of 
minutes that have passed when the sand 
has reached the point midway between 2 
and 3 on the ruler. 








. Find the products. 





ROOK aK Flat Xne «6 4x 33 1 53x 3} 
B i x 4 p 4x43 Fx H 5 x 6% y 7k x 83 
. Find the quotients. 

aA 1+2 Clore e, 21a ll ge 2+ 1 2+4 
B1+3 p 8+ 3 rF 3+ H 3-~ 4 y 33+ 1§ 
. Match each quotient with a 4. Simplify each expression. 
product that is equal to it. 

B&-2 Jie leoe8 3 10 10 

c.g [3] 8x 3 e iSbor Spiewalohe . Meme 
ogg = Ex bis Vecseray el Fie me 


. Find the quotients. Write them as mixed numerals. 
aA 49 —7 B 85-3 c 104-9 p 2/6+5 = «€ 5963 + 24 


. Give the symbol (<, >, =) fot each ll. 
a 5 + 2ifllh5 + 3 Bp 8+} ‘lll : me og $+ 3 ils +3 





. Suppose a can contains 
673 grams of nuts. 


a How many grams of nuts 
are in 5 such cans ? 


ps How many grams in 3 can ? 
c How many 6?-gram paper 
cups can you fill from 
1 can of nuts ? 
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8. The graph gives the time 
it took each boy to run 
the 50-metre dash. Give 
the average (arithmetic 
mean) of these times. 


10. 


Write and solve an equation to answer each question. 





Seconds 








An average walker can cover 1 kilometre 
in about ¢ hours. How long would it 
take him to reach Geneva ? 


A cubic centimetre of gold weighs 22 as 
much as a cubic centimetre of iron, which 
weighs about 43, g. What is the 

weight of a cubic centimetre of gold ? 


A 333-rpm (revolutions per minute) phonograph 
record turns around 333 times each minute. 

If it takes 21 minutes to play the record, 

how many times does it turn around ? 





Each 3, on a map represents 1 km on land. 

The distance between two cities on the map is 2; cm. 

How many kilometres apart are these cities ? 

On a scale drawing, a room is 9 cm long. If 2 cm represents 
1 metre, how long is the room ? 

A diamond about this size @- weighs 3 carat. 

An object that weighs 2500 carats weighs 500 g. How many 
diamonds of the size shown does it take to make 1 kilogram ? 


STAY 


Estimate the number of 4,4,-metre pieces of rope you can cut 
from a piece of rope 8933 metres long. 


ns 


2. 





. Solve the equations. 
AQ9xn=566 1.8 274+ n=] 34. c 48 — n=-6. 40.98 —329 — 7 


Solve the equations. 
a (9 x 6) + n= 60 c (4x 8) +t = 36 Ee (3x n)+5=29 
Bp (8x 7)+s=59 p (9x 7) +r=70 F (5 xp) +7 = 42° 





Find the sums, differences, 
products, and quotients. 


ELS BUF gatoirat 
" Se 








A 9672 B 7004 : , Suppose you snap your fingers 
+4865 ~879 | aaa non ail: 

c 598 p 529 jong (8 
x 63 x 304 

E 9)6347 F 58)429 


Find the totals. Change each 
answer so that you have the 
greatest number of the larger unit. 


a6h54 min B 6 min 30 sec ec 8yr7mo- p12 wk 2days 
8h 10min 9 min 40 sec 23 yr 9mo 9 wk 6 days 


. Find the differences. 


a 15 wk 4 days Bb 5h1min c 24 min 17 sec p 39 yr 7 mo 
6 wk 5 days 3h 2 min 15 min 35 sec 19 yr 10 mo 








LIMES 


Short Stories 





2044 seconds. O 4 hour. How many seconds ? 
How many minutes ? —y 
© 9 hours. mn 5j days. 
@ > How many minutes ? How many hours ? 
ar 
5) 1 week. How many minutes ? © 331 2 minutes. How many days ? 


» 11 years old. How old 324 months. 
‘# a indays? B in hours ? How many years ? 
c inminutes? pb in seconds? 





semimonthly for 12 years. How many meetings ? 


100 years: 1 century. 10 years: 1 decade. 
How many full centuries have How many decades of the 
passed since the year 1 A.D. ? 20th century have passed ? 


1? Bimonthly means once very 2 months. Play golf 





C) Semimonthly means twice a month. Meet a friend 





bimonthly for 12 years. How many games ? 


How long is twice as long as: 

133 weeks, 4 days, 8 hours, 35 1000 years: 1 millenium. 
minutes, 40 seconds ? Use the 14 Write a mixed numeral 
smallest number of each unit. that describes the milleniums 

that have passed since the 

year 1 A.D. 





1 millenium, 9 centuries, 


7 decades, 6 years, and The Great Sphinx in Egypt 
8 months. How many years ? was built in 2900 B.c. 
How many years ago ? 
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10 Decimals 


@ /et’s explore decimal names for fractional numbers. 





Investigating the Ideas 


The pieces below will just cover this region. 
We can show the oe ‘Ss area asa a kee ab 





i ee 


Decimal 





Can you cut from graph paper some pieces like those 


above, put them together to form an interesting region, 
and give the region’s area as a decimal ? 








Discussing the Ideas 


1. The decimal 2.34 is another way of writing 2 + 3; + 745. 
What decimal would you write for 3 + 3 + 345? 


2. Study the diagram. Give the missing fractions. 


For the sum 2753 + 3 + x45 + 1a, We write: 
Thousands Hundreds Tens Ones’ Tenths WHundredths. Thousandths 


Ze1tDa;,5 7.2 


a The 5in the tenths’ place means __ ? _ 
sp The 7 inthe hundredths’ place means __? _. 
c The 2 inthe thousandths’ place means __ ? 
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%* 4. Use what you know about place 


Using the Ideas 


1. Copy the sentence. Give the missing word and number. 
A 537.29: The 3 inthe _ ? _ place means lll. 

537.29: The 2 inthe _ ? _ place means |i. 

537.29: The 5inthe _ ? _ place means |i. 

537.29: The 9 inthe _ ? _ place means |||. 

8462.157: The 8inthe _ ? _ place means |||. 

8462.157: The 7 inthe _ ? _ place means ||. 

8462.157: The 5inthe _ ? _ place means |lll. 


ao 7 moO Oo BD 


2. Write each fractional number as in the example. 


54.21 =54+4+4+i 
A 306i3 p 89.05 c 836.4 s 0.999 m 5.490 
B 49.86 E 3.008 H 83.64 Kk 8.364 n 8.603 
Gc 2475 F 50.7 1 5.607 tL 0.836 o 29.07 


3. Write the correct decimal for each sum. 


ee F5+ K 8+ 76+ 100 
B9+4+4+ i 6 5+$4+735 L 174+ i+ to 
cO4+ p+ pot 4 4+ 84+ b+ uM 80+3 

po 50+% 1 5 + 75 n 600 + 785 

Ee 50+4+4+ 355 3 5+ i450 o 9000 + 735 


value to answer questions about 
the decimal 5 496 000.007281 
Give the number of: 
a thousands s thousandths 
c ten thousands 
p ten thousandths 
—e hundred thousands 
F hundred thousandths 
c millions H millionths 
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Discussing the Ideas 


1. 
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@ How are decimals read? 
















' 

Jack ran a kilometre in 2.54 minutes. : 
2.54 = 2+ 76 + 160 = 2 + ito + 10 = 2100 
For 2.54 we read ‘‘two and fifty-four hundredths.” 
a Give the missing numerators. 

8.34=8+3476=8 + b+ w=8t th 
sp How would you read the decimal in part a? 

. Tony’s batting average is 0.355 
0.355=34+32+4+ i00 
S00 1. 250) eu Meo we 7 355. 
me O00 a 1000 = 1000 ~ 1000 

For 0.355 we read ‘‘three hundred 
fifty-five thousandths. 
a Give the missing numerators. 

0.317 = 3 + q00 + q000 = to00 + 1000 + 1000 = 1000 
B How would you read the decimal in part a ? 

. The examples show some uses of decimals. Read each decimal. 

a Micrometer sp Odometer 

Diameter of rod: Distance: 34.5 kilometres 

1.241 cm 

c Thermometer p Racing car 


Temperature: Speedway record: 
3/1 4626 257.735 km/h 





. Read these decimals. | 


A 27.8 ris} Sta: 1 4.07 m 125.7 a 7.08 u 0.007 
B 8.76 fF boroG 3: 0:36" '8ne82.09 rR 0.023 v 0.654 
c° 5.128 - 6 735.8/2 2K° 0: 74817684008 s 0.08 w 0.054 
p 4.364 u 2.654 t 96:04 ee716:017 w + 3,64iling, O.09 





Using the Ideas 


1. Copy each exercise and give the missing numerator 


or denominator. 


a 5.7=514 Ee 9.06=9% 0.407 = x06 
B 6.54=675 F 30.43=30735 s 0.560=;715 
c 8.37=8% « 8.276=875 « 0.560=,4 
p 6.50=6;$, 4 3.495=347 1 0.078=4 
2. Find the correct decimal. 
a 7S = Ill. iill D 7645 = II. INI Wl 
BS = Ill. il e 6, = Ill. iil 
c 3s = Il. iil F 823 = Ill. il 
3: Bae oa complete each exercise. 


= il. E 
i. «=o & 
i 

0 


G 0 = 100 








4. Give the correct number for n. 
a nthousandths=1 hundredth 
sp nm hundredths=1 tenth 
c ntenths=1 


5. Write adecimal foreach 
number. 


a 85 « 49,28, 
B 5344 H + 
C 100 1 8 
p 543%, 3 
E 716i; K 2 
F 873id0 L 3 


a 


= Ill TMM I 


H 


= Ill. i 


= Ill. il Mi J 








G 
H 


m 5.060=5$? 
i QO24 =e, 
0 3.004=34 
» 14.07=142 


13 = Wl 
= Il. mM 
= Il ti 


15 
10 
125 
= 100 = I A 


= (il 
ty = I 
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© How can decimals be compared? 





Investigating the Ideas 


Make 4 slips of paper 
like these. 





Record 
How many ways Can you place all your slips ae 
on the spaces so that the inequality is true ? hn 








Discussing the Ideas 


1. Explain how to tell if each inequality below is true. 


One of them is false. : 
Av1:O2:<n Gx) Ca BE Ola 7.62 c 7.82 > O87 2eens/:B2a2/ 4 





2. Give decimals for points a through pb in number line a below. 








Auicperec. op 
fa] 0 0102030405060708 , yy y ¥y 
ho homeo |b 36 Teno 
LE sy 
PASE 
[s|. & Ya —B eco %D Le FG <n eee 
OY OV > WOON LY Sota hbed) Baan 
OF kee I 
10 100 100 10 


3. Number line B shows part of number line a magnified 10 times. 
a Give fractions with denominator 100 that could be used 


to label the points at O and 3. 
B Give a decimal for each point in number line s. 


LL 





Using the Ideas 


. Give the correct sign (<, =, or >) for each ll. 















































a 0.5 Iii 0.3 r 28.9 lll 29.1 x 0.004 ill 0.04 
B 18.7 ill) 18.9 c 36.08 |||) 36.80 1. 0.680) 0.68 
c 47.6 lll) 46.6 u 0.3’ 0.30 m 0.080 {|| 0.08 
p 0.28 ih 0.38 = 1 O.30'fl|h0.300 ~— ww 1.010 'MflH|} 0.999 
e 12.54 {lb 12.45 5 0.4'\[ 0.04 o 4.009 | 4.090 














. Give the number that is one tenth more than: 
a 0.3 B 0.9 c 1.5 dp 0.38 E 0.004 F 5.95 


. Give the number that is one hundredth more than: 
a 0.05 80.09 c0.29 vdO.037 £06 F0.99 699.99 


. Give the number that is one thousandth more than: 
a 0.003 8 0.009 c 0.569 v0.6 EO.38 F0.099 «60.999 


. Give the correct sign 
(<, =, >) for each |p. 





























a 54.237 || lh B4+ 34 ntoe 
B 3.058 il Oana 

e 9,/042 | MI 9454 iho t+ 10300 
p 61.359 ll) 60 +43+ 735+ 10 
—E 5.070 iii 50+ +28, 

F 7.008 | lb 7+485 

«6 5.280 \(iiil 5+34+4% 

H 8.064 Ifill 8+ 785 

1 4.000 iW} 3+3+725+135 
5 7.999 ||| 8 

K 6.204 || l 6 + 700, 

L 5.832 | lh 5 + 800 4 32. 
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® Let’s add and subtract using decimals. 


Investigating the Ideas 


Find these sums and differences. 


Can you use the problems above to help you 
find the sums and differences below ? 


Discussing the Ideas 


Explain the steps in the two examples. 
5 


Adding thousandths | Adding hundredths Adding tenths 


Subtracting Subtracting Subtracting tenths 
thousandths hundredths 





Using the Ideas 


1. Find the sums and differences. 
Ae 40.65" ps 5.67 c 0.68 p 29.6 E 29.37 











+0.86 + 8.4 —0.23 +8.93 —5.62 
me onS/ tf ove 34:96..5.n.9 83763 1 17.078 s 206.4 
=1.28 +59.45 —0.045 +6.974 — 53.32 





K U.067°% 5738 m 102.35 n__0.876, 0. 700m 
+0.836 +94.073 sans Sy Mla We —0.199 —267.5 





mips O04 0 63.142 — 80.637 ainsi 20.004. 1:55:62 
—1:333 +7128 +109.85 —0'026. —7:99 





Ue Onset 0254+: 0.9:1.0.6 4 0.8) eee cO:521 150:467 + 0.816 
Me Or h 4+ .9.3.--26.9 y 4.37 + 8.56 + 7.38 
w 0.34+0.63+0.79+064 z 564+ 3.48 4+ 29.6 + 0.387 


2. Find the missing amounts. 
a Since 9.67 + 5.38 = 15.05, we know that $9.67 and $5.38 is'|lll|. 

B Since 20.00 — 7.35 = 12.65, we know that $20.00 
less $7.35 is |]. 


3. Solve each money problem. 

a Find the total cost of the items 
shown in this budget book. 

B Tom bought a pair of gym shoes 
for $6.98. How much change did 
he get back from a $20 bill ? 

c Jan received a cheque for $10.55. She spent $4.98 fora 
record and $2.75 for a book. How much did she have left ? 

p Mr. Smith bought two adult tickets and one child's ticket 
for a play. He paid $3.25. Mr. Jones bought two adult 
tickets and two children’s tickets. He paid $4.00. 

What is the price of an adult ticket ? 
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Short Stories 


* 4.7 cm of rain. May: 3.9 cm of rain. How much rain ? 


Travel. Monday: 238.4 kilometres 
42 Tuesday: 467.5 kilometres. Wednesday: 
537.8 kilometres. How far ? 
F)) 100-metre dash. Tom: 12.6 
,)) seconds. Joe: 10.9 seconds. 
18.7 km per litre. ~ How much longer did it take Tom ? 






2 litres. How many km ? 
BASms =—_ Average depth of river: 15.9 m. 
/ Average depth of lake: 24.3 m. 
How much deeper is the lake ? 





# Pour in 25.35 cubic centimetres. Then pour in 
65 37.68 cubic centimetres more. How much liquid ? 


“J Expenses. Monday: $3.95. Tuesday: $6.23. Wednesday: $5.67. 
{ Thursday: $3.94. Friday: $4.58. Total ? 





Micrometer reading: 1.53 centimetres. Polishing removes 
0.67 centimetres. What does the micrometer read now ? 





) Old speedway record: Normal body temperature: 37°C. 
ay 256.867 km/h. High fever: 2.7°C higher. 
New record: ' How many degrees ? 


257.735 km/h. 
How much greater is the new record ? 


and diagonal sums the same. 
Give the missing numbers. 


4 1 Magic square. Row, column, 





ry) Highest recorded temperature: 58.2°C. Lowest recorded 
temperature: 118.3°C below zero. Find the change in 
degrees from one temperature to the other. 
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DENSITY 


* 7. 





A cubic metre of balsa wood 
weighs much less than a cubic 
metre of copper. We say that the 
density of copper is greater 


This famous airship rose 
above the ground because 
it contained hydrogen gas. 
We say the density of 
hydrogen gas is less than 
the density of air. 


Since oil rises to the top 
when mixed with water, it 
must be lighter. We say the 
density of oil is less than 


than the density of balsa wood. the density of water. 


How much more does a litre of sea water 
weigh than a litre of pure water ? 


Add to find the weight of 5 litres of gasoline. 


Which weighs more, 2 millilitres of acid 
or 3 millilitres of oil 2? How much more ? 


Find the difference in the weights of a litre 


of mercury and a litre of kerosene. 


Which is heavier, a cubic metre of cork or 
a cubic metre of glass ? How much heavier ? 


How much more or less does a cubic centi- 
metre of gold weigh than a cubic centimetre 
of iron and a cubic centimetre of lead ? 


Estimate: 

A The number of litres of water 
in a cubic metre of water. 

B The number of litres of water 
needed to weigh about the same as 
a cubic decimetre of gold. 


Water 
Gasoline 
Kerosene 
Mercury 

Oil 

Sulfuric acid 
Sea water 


Water 


Balsa wood 
Copper 


Cork 
Glass 
Gold 
lron 
Lead 








1000.0 
681.7 
820.7 

13 546.2 

1082.41 

1821.13 

1025.6 








Zoo 


®@ How are decimals rounded? 





Investigating the Ideas 


Can you draw line segments 
that are very close to 


4.52 centimetres long ? 
6.017 centimetres long ? 
5.249 centimetres long ? 





Discussing the Ideas 


1. Explain how you thought about each decimal before you 
drew your segment. 


2. The chart shows place-value names 
through millionths. Give each of 
these decimals rounded to the 
nearest hundredth. 

AU. 00/72 osha 2OOOm al ea 

Answer: 0.54 & 0.2549 «x 7.8265 
Bp 0.6211. ¢0.2550 «t 17.96501 

M 
N 





c 0.7849 wn 0.6247 38.0095 Pee 
p 0.6954 1 0.62476 n 99.9999 9. 5 7 8 6 QJ 3 


3. The rules you learned for rounding whole numbers are also 
used for rounding decimals. Give each decimal above rounded 
to the nearest: 

A tenth sp thousandth 


4. Study each example. Then read the decimals in exercise 2. 
a For 0.5786, we read ‘‘five thousand seven hundred 
eighty-six ten thousandths.” 
B For 0.57869, we read ‘‘fifty-seven thousand eight hundred 
sixty-nine hundred thousandths.” 
c For 0.578693, we read ‘five hundred seventy-eight thousand, 
six hundred ninety-three millionths.”’ 
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Using the Ideas 


1. Give the place value of each red digit. 


Flies Be € S0076" ~e 3.7045° 28681700 t 3.479 
Answer: 35 vd 8.76953 «6 0.00617 s 3.07610 m 2.3604 
B 8.7642 E 0.00058 n 4.82378 x 8.00026 n 0.0083 


2. Give the missing word for each of these interesting decimals. 
a Thin metallic film: 0.00002 cm 
We read: two ?_ cm 


B Human hair: about 0.005 cm 
We read: five ?_ scm 





3. Give the missing numbers. 
a 0.28 rounded to the nearest tenth isl. 
B O.745 rounded to the nearest hundredth isl. 
c 0.57362 rounded to the nearest hundredth is’. 
p 39.654 rounded to the nearest whole number is ||. 


4. Give each decimal: 
A rounded to the nearest hundredth 
B rounded to the nearest tenth 
c rounded to the nearest whole number 





5. Balloons that rise into the air contain a gas 
that is lighter than air. Hydrogen, the lightest 
gas, weighs 0.089882 grams per litre. 

Give the weight of hydrogen gas: 


A rounded to the nearest hundred thousandth 
B rounded to the nearest ten thousandth 

c rounded to the nearest thousandth 

p rounded to the nearest hundredth 
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®/s there an easy rule for multiplying 
decimals by 10 and 100? 


Investigating the Ideas 


Suppose the orange strip is the unit. 


Ee 
l82 DS iz 


0.1 Oy2% i i 





? Can you find the length of a train of 10 strips for each 


of the four colors ? 





Discussing the Ideas 


1. You can find these products by thinking about fractions. 
Give your answer by using a whole number or the simplest 
possible decimal. 
aA10x0.1=a 2100x0.01=a c10x0.01=a v100x0.1=a 
10x0.2=b 100x0.02=b 10x0.02=6b 100x0.2=b | 
10: <O25=¢ 100.x0.03=c..J10x0.04- 6c 2100*C Gea 
1L0:xOis=d 100xU.07=d 10x0.09=d 100x0.9=d 





2. The distributive principle is useful in finding the product 
of 10 or 100 times a fractional number named by a decimal. 
va the pexanp lena and Aigive the ingot 
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Using the Ideas 


1. Find the products. 
ATOF 0! 4 Be wOOtxX O.05'e4r0. 2x 5:0 m 10 x 0.06 
B 10 x0.7 F 100 x 0.08 s 0.07 x 100 nw 100 x 0.09 
@t0:x0!04 -a@ 100 * 0/3 K O.05>x210 oF 108015 
bp 10x0.08 u 100 x 0.6 L OFD) X/S-000.“p3 100 x 0:08 


2. Copy each exercise and give the number for each letter. 


10x0.3=p 0% 5:3=6 100x 0.2 =p 100% §.2=6 
ge Fox 0: 7a ” mEELOOS 0 Gas 7 
TO heh ee eet 0.04—B log, aan a 4 


3. Find the products. 
A 10x64 © 100x933.  =«& 10 x.8:56 @ 40 345123 
petOex 0.5 -—p.-100.x.0.6.7.r. 100_x..9.73. HW 1.00_x. 26.4 


4. Complete each sentence correctly. . 
A Towrite the product of 10 times a number named by a decimal, 
write the decimal point _ ? _ place farther to the right. 
B 10 write the product of 100 times a number named by a 
decimal, write the decimal point __ ? __ places to the right. 


5. Find the products. 





A 10x8.43 Kk 100x0.08 
B 10x29.3 BaLOS.9 722 

cn 100361597 m 100 x 9.72 

p 1005.8 n 100x97.2 

E, 100 x 5327 o 100x 0.56 
re x<.0.36 p 100x 0.056 
c 100x0.862 a 10x 0.056 
H 100x 34.23 yer 1000x 0.001 
1 10x27.64 +s 1000x0.01 
3 100x54.8 yr 1000x0.1 
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® Let's multiply decimals. 





Discussing the Ideas 


~1. Study each example. Then give the product P. 


[a] B To find this product, think: 
y 4] 3x4=12 


0.3x0.4=P [2]tenths x tenths = hundredths 


@ 3 To find this product, think: 
9f 7] 4x 6= 24 


0.4x0.06=P [2]tenths x hundredths = thousandths 


To find this product, think: 
[7] 5 x 13 = 65 
0.05x0.13=P [2]hundredths x hundredths = ten thousandths 


2. Study the flow chart below. 





5.6 56 5.6<—1 -place decimal 5.6 
x 0.3 xB x 0.3<—1-place decimal x ve 
168 1 68<—2-place decimal | 68 


a Use the flow chart to help you find the product 7.2 x 0.6 6 


B Explain how you would:place the decimal in the product 
for0.72 x 0.6. 


c How many decimal places are there in the product 0.72 x0.06 ? 











3. How would you complete each sentence ? 
a When each factor is named i a 1-place decimal, 


the product is named by a__ ? __ -place decimal. 
sp When each factor is named by a 2-place decimal, 
the product is named by a__ ? __ -place decimal. 


c To find the number i ee places in the product, 
we __ ?__ the number of decimal places in each factor. 
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Using the Ideas 


1. Do not compute the product. Simply tell whether the product 
will be written as tenths, hundredths, thousandths, or 
ten thousandths. 
Ree). 4 c 4 x 0.08 F4~x 0.2 1 0.26 x 0.3 
Answer: hundredths 0 0.23 x 0.9 «0.07 x 0.38 50.4 x 0.04 
we ROP e-¢ 10 Be: EO.12 x 0.25 » O:49 x 0:87°« 0:7 x 0.39 


2. Find the products. 
Bote ot Oy SFO DS 1 0.6 
BO.9x\0.6 ‘02492 0:2 5 0.9 
eno. xr0.5) YerOUNoet OS «0.5 
BIOs 3x2 Or 5 250252540 2 48 v0.4 


3. Find the products. 


8x0.7 m0.03 x 0.12 
8 0.09 x 0.07 

9x 0.67 0 0.8 x 0.06 

1x 0.09 pe 0.57 x 0.40 








A Sol o 24.3 Ea 16.52 G 2.64 1 6.308 

x 0.06 x9 x 0.8 x 0.057 x9 
B weok DOT. F 70.2 H 93.04 J 6.275 

ah 0 es x 4.3 x 0.08 x 0.033 x 2.6 

4. Find the products. 

Ae O3:0 AO 5 vp 0.007 x 5.98 c 6.38 x 24.5 
OS Pied bee aes Fa EL O7023 xi O«24. H 9.76 x 8.06 
Cee to OO4 F 53.4 x 2.6 iy 2.03 x 4.04 
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Short Stories iS) 


1. Earth travels around the sun 5. Day on Mars: 24.6 Earth hours. 
at 29.77 km/s. Mars 10 days on Mars. How many 


travels around the sun at 0.81 Earth hours ? 


times Earth's speed. How fast ? 
6. Year on Mars: 1.9 Earth years. 


2. Planets. The closer to the sun, 8.3 years on Mars. : 
the faster they travel around How many Earth years ? | 
it. Pluto's orbital speed: 7. Satellite. Takes 95.57 minutes 


4.8 km/s. Venus: 7.25 times 


to orbit Earth. 
as fast. How fast ? 


a How many minutes for 


3, Earth’s diameter: 12 755 km. : eg a bavaigp tia nc 
Diameter of the moon: 0.27 100 orbits 2 
times that of Earth. What : oc About héWwanany NOureton 
the diameter of the moon : 100 orbits ? 
p About how many days for 
100 orbits ? 

Earth 12 755 kilometres. 8. Rocket. To leave Mercury, must 
Mercury} 0.38 x Earth's diameter go 4.2 km/s. To leave 

Venus 0.91 x Earth’s diameter Earth, must go 1.28 km/s 


less than 3 times that for 
Mercury. How fast ? 


Mars 0.52 x Earth's diameter 
Jupiter | 10.97 x Earth's diameter 
Saturn 9.03 x Earth’s diameter 
Uranus 3.73 x Earth’s diameter 


Neptune} 3.38 x Earth’s diameter 
Pluto 0.45 x Earth’s diameter 





a Find the diameter of each 
planet. 


B Round each diameter to the 
nearest whole number. 
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rere 


U.S.A. Dollar 


Great 


Britain Pound 


India Rupee 


Japan Yen 


Mexico Peso 


Switzerland Franc 


* 7. 


* 8. 





One Mexican peso is worth 0.08 of a dollar or $0.08. 
Two pesos are worth 2 x 0.08, or $0.16. Find the value in dollars of: 
A 3 pesos p 4 pesos c 5 pesos p / pesos —E 10 pesos 


One Swiss franc is worth 0.31 of a dollar. 

Find the value in dollars of: 

A 2 francs sp 3francs c 5 francs pv 8 francs 
E 10 francs F 100 francs cq 1000 francs 


Suppose you bought these articles in Switzerland: 
watch, 128 francs; music box, 48 francs; Swiss chocolate, 
16 francs. What would be the total cost in dollars ? 


In Canadian dollars give the value of: 
a 2U:S. dollars Bp 3U:S. dollars 
c 10U°S. dollars pb 100 U:S. dollars 


How many Canadian dollars can you get for 378 Mexican pesos ? 


Suppose you had 5000 yen. How many Canadian dollars would 
they be worth ? 


If you had 12 Mexican pesos, about how many Swiss francs 
would they be worth ? 


Which will buy most, 1000 yen, 1 pound, or 10 rupees ? 


*These money values are subject to change because of political and economic factors. 
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Investigating the Ideas 


Use multiplication 


to check this ge | 


6)1458 


Can you use what you know about multiplying decimals 
to find which quotients on the paper are correct ? 


Discussing the Ideas 


1. How could you use estimation to help you decide which 
quotients above are correct ? 


2. Can you give a shortcut for placing the decimal point 
in the quotient ? 


3. Explain each example. 





Dividing ones | 
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Using the Ideas 


1. Estimating products will help you check your quotients 
when dividing decimals. Give the missing numbers. 


32x 9 27 
4.76 x 58 5 x 60, or 300 


OS X)37 B 
28.6 x 8 D 
3.954 x 62 F 
53.51 x 4 H 





2. Estimate each product. Then find the product 
and compare it with your estimate. 
AW30.6-5% 8 GaOrkee xara enO.0O59-x 8a 65070628 x 34 
Bo foo X62 D1O.0s5. GF 0.043 x 6/7 “nw 07742 <5 


3. Thecorrect digits are given for the quotient. 82 
a Estimate the products 82 x 6, 8.2 x 6,and0.82x6. 6)49.2 
Bp Give the correct quotient for 49.2 — 6. 


4. The correct digits, other than zero, are given for each quotient. 
Find the correct quotient. 


A 43 B 34 c¢ 437 oD 28 =f 525 
8)34.4 28)9.52 6)2.622 76) 23125 9)47.07 


5. Find the quotients. Check your work. 
a 4)34.0 B 43)30.1 c- 5)1.285 p 67)361.8 





E 8)198.08 F 20)174.0 « 50)3.350 H 79)2.686 
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Let’s explore dividing decimals again. 





Discussing the Ideas 


1. Explain how the diagram shows that the quotient for 0.4)3.2 
is the same as the quotient for 4)32. Find this quotient. 


G2 32x10 
0.4 04x10 






0.4) aa — > 4/32 


4 





2. Explain how the diagram shows that you can find the quotient for 
0.21)6.741 by finding the quotient for 21 )674.1. Find the quotient. 


6741 6.741 x 100 6747 








0.21)6744 —> —> 21)67401 


3. Explain how to find the missing number so that the two problems 
each have the same quotient. 


a 0.4)2.4 4)illl c 0.06)3.42 6)NMM © 1.11693 11) NNW 
sp 0.5)0.35 5)iiil » 0.19)0.874 19) ill  0.08)58.4 8) iwi 


4. Explain steps 1 and 2. Then copy step 3 and complete 
the dividing. 














[3] 


Think about 
the problem: 
21)674.1 


Complete 
the dividing. 


32.1 
0.21, )6.74,1 


[3] 


Think about 
the problem: een 
10 x {ie 83)5.81 the alviding. 
ae 0.07 


30.5 81 36: 8.3,)0.5,81 
| 5 81 





Using the Ideas 


1. Copy the second part of each exercise. Give the missing 
number so that both division problems have the same quotient. 








A 0.5)15.5 — 5) ili il p 0.23)92.23 23) IM INiNiN — 
Bp 0.8)3.28 — 8) illill il —E 0.72)3.6 72) Iii 
c 6.3)504 63) Ill iN Ii i F0.07)0.224 = 7) Iii IMI 


2. Find the quotients. 
ll ll il ll 


a 0.03)0.12 B 0.3)1.2 c 3)12 p 30)120 


e 6)30 F 0.6)3 « 60)300 # 0.06)0.3 


3. Each quotient is given without a decimal point. 
Copy the problem and put in the decimal point correctly. 
A 35 3) 2th C 36 231 


-B D 
0.7)245 0.04)0.1248 —«-:1.2) 4.32 0.62)1.4322 


4. Find the quotients. 
Check your work. 


a 0.4)29.6 sp 0.08)30.56 
c 0.7)58.10 v4.1)3 
e 0.03)8.562 Fr 5.8)0.406 


m 9.6)1824 n 0.71)326.6 


0 6.5)351.0 _p 0.008)3.568 | 
a 0.029)0.493 kr 0.84)3.5868 | 


s 3.45)24.15 1 61.8)5.562 
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Short Stories 





gi 


Drove 16.1 km. Used 0.9 litres 
of gas. How many km/€? 


Large wire: O.58-cm diameter. 
Cable: 3.48-cm diameter. 
How many times as thick ? 2 
~~ 
~ 
\2 Drove 193.8 km in 3.4 hours. How many km/h ? 


World’s smallest motor: weighs 1 shoelace: 39.37 cm. 
about 0.000001 kg. About how 100 shoelaces. 








many needed to weigh 1 kg ? How many centimetres ? 
Divide $58.86 Gasoline record: Mon., 
equally among 4 ? 17.3 litres; Tues., 18.7 litres; 
people. How much Wed., 16.4 litres; Thurs., 19.5 
for each person ? litres; Fri., 17.6 litres. 
a Give the average number 
Litre of gasoline: about 660 g. of litres per day. 
43.56 kg of gasoline. . s Find the total cost at 
How many litres ? 22.9 cents a litre. 
c Travelled 12.6 km/€? 
Litre of milk: about 1.56 How many kilometres in all ? 


times as heavy as a litre 
of gasoline. How heavy ? 1O Box of cereal: contains 
315 grams. Costs 39¢. 
1 Total cost: $38.34. . How many cents per gram ? 


a Bought 9 items, each 


costing the same amount. Square: each side 4.69 cm. 
How much ? a What is the area ? 
B How much change received sp What is the perimeter ? 


from a 50-dollar bill ? 


r 1 Salary: $2.32 per hour. Ss 
Time clock: Mo. 
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Deduct 1 hour for lunch 
and then find the exact 
pay for the day. 





1. 


‘average’ human hairs laid side by side to 


It is estimated that it would take about 200 


cover 1 cm. Assuming that this is true, 
what part of a centimetre is the width of a 
human hair ? Give this as a decimal. 





The diameter of the wire used to make coat 
hangers is about 0.036 cm. 
How many times the diameter of a human hair is this ? 





One of the smallest watches is about 1 cm 

long and 0.5 cm wide and weighs 7.08 g. 

A How many times as wide is this watch as 
the thickness of a human hair ? 

B How many of these watches would it take 
to weigh 1 kilogram ? 

c One of the largest clocks in the world 
has a width of 18.28 m. How many times 
the width of the small watch is this ? 





One of the smallest insects is the minute beetle, 
which is 0.02 cm long. One of the largest insects 
is the goliath beetle, which is 14.86 cm long. 
How many minute beetles laid end to end would 
be the same length as the goliath beetle ? 


The human eye can see a bright light coming from 

an opening as small as 0.00036 cm in diameter. 

The diameter of this opening is about 6 times the | 
diameter of the fine platinum wire used in a telescope. 
a What is the diameter of the platinum wire ? 

B How many times as thick as this wire is a human hair ? 





One of the largest books is 30.6 cm thick (not 
including the cover). If each page is O.006 cm 
thick, how many pages does the book have ? 








® /s there a decimal for every fraction? 


Investigating the Ideas 


Can you find a number of hundredths 
that is very close to 4? 





Discussing the Ideas 


1. The fact that 3 = 3 ~ 8 suggests that you use the dividing 
process to find a decimal for 3. 





Now divide to find the decimal for 3. 


2. Study the example for finding a decimal for 8. 


[1|Dividing tenths|[2] Dividing-hundredths|[3]Dividing thousandths 
016 R2 osgR2 | | 0.6.8\gA2 





Explain these sentences about each step in the example above. 
[1] § is approximately 0.7 (to the nearest tenth). 
[2] § is approximately 0.67 (to the nearest hundredth). 
[3] § is approximately 0.667 (to the nearest thousandth). 


3. The decimal for 2 is called a repeating decimal. We write 
== 0106 ..: Explain how 0.66... is different from 0.66. 
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Using the Ideas 


1. Fractions which have denominators that are factors of 10 
or 100 are easily written as decimals. Study the example. 
Then find decimals for the fractions given. 


Examples: 4-$:3- 4-08 
Pid 4 ee a 
a6 = 3824 = is = 0.44 


c 3 D 


> 
Olle 
wo 
Nh 
(o) 
Ola) 
mi 
es 
Ow 
i 
ae 
oOlw 


2. Use division to find decimals for these fractions. 


A 3 Bus ce Do a6 —E 3 
039398. 
3. The repeating decimal for 2 33)13.0000 ... 
repeats one digit at a time. 99 
2 10:660) 11: 37110 
Other repeating decimals may 297 
repeat blocks of two or more 130 
digits. Study the example for _99 
33. Then find the repeating 310 
decimal for 3. ee 


4. Find the repeating decimal 
for each of these. 


1 i Si 
A 3 BG C 6 

i 2 S 
Do E 9 F 9 
c 2 H 1 49 


rom 
py 


5. Some decimals repeat in 
“large” blocks. Find the 
repeating decimal for 3. 
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Let’s explore mixed-decimal numerals. 





Discussing the Ideas 


1. Study the examples below to see how you can write mixed- 
decimal numerals for }. Give the missing names in the chart. 


Dividing 
process 


Mixed- 
decimal E . | A a 


numeral 





2. We read 0.33 as ‘’3 and } tenths.’’ How would you read the 
other mixed-decimal numerals in exercise 1 ? 


3. a When we use a, what is [a] 0.8 0.83 
the mixed numeral in 6)5.0 6)5.00 
tenths for 2? 48 48 

B When we use s, what Is 2 20 
the mixed numeral in 18 
hundredths for 2? 2 


4. The examples show two ways to express the quotient for 
problems such as 0.3)0.136. Explain the examples. 


0.45 


The quotient contains 0.3,)0.1,36 
45 hundredths. The 12 


0.453 
0.3,)0.1, 360 


We say, “The quotient, 


remainder is 1 hundredth. "46 


We say, “The quotient is 15 
453 hundredths (0.453). to 


rounded to the nearest 
hundredth, is 0.45.” 
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Using the Ideas 


1. Use division to find a mixed-decimal numeral in tenths 
for each fraction. 


AZ B cis p 2 E 3 


2. Find a mixed-decimal numeral in hundredths for each fraction. 


S) Sb 193 2 4 
A 8 B 72 C 6 D7 Ej 


3. Find a mixed-decimal numeral in thousandths for each fraction. 


5 by Si fe aut. 
A 6 B ii C 16 D 3 E 99 


4. Give each quotient rounded to the nearest hundredth. 


a 9)4 B 0.4)0.53 c 6)1.33 p 9)8.243 
e 1.3)0.967 F 3.5)0.56342 «6 0.07)3.8764 u 0.63)6.4798 


5. Give each quotient expressed as a mixed-decimal numeral 
in hundredths. 





ALS 


ol 
NI 


B 0.4)5.426 c 0.6)0.874 


Se olaibo Ba) OA\0 DOS om Geo) 3.0] 


6. Solve the problems. 

a A 5-centimetre rod is cut into 11 pieces 
of the same size. How long Is each 
piece (to the nearest hundredth) ? 

B Give the cost of 1 gram of this cereal 
(to the nearest tenth of a cent). 

c Acar is driven 96.4 km and uses 
8.1 litres of gasoline. Give the average 
number of km for 1 litre of gasoline. 
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© How are decimals used in scientific notation? 


Investigating the Ideas 


Can you answer these questions ? ) 


How many How many 
times as high ? ‘times as much ? 








Truck: 9000 kg Jet: 12 000 m Diamond: $1250 


Saeed Me 


Toy truck: 9 kg Bee: 1.2m Glass: $1.25 





Discussing the Ideas 


1. Solve the equations. 
a 9000=9xn B 35000=3.5xr c 12502125244 


2. Give the exponent. = 
a 9000=9x10" 8B 35000=3.5x10” c¢ 1250=1.25x10" 


3. To name a number in scientific notation, we write it as the 
product of a number between 1 and 10 and a power of ten. 
Study the table and give the missing numbers. 


/ Number Number between 1 and 10 «: | Power of ten | 


593 = See x 10? 


64 6.4 x 10 
4627 4.627 I 


895 mr TOG 
1 634.7 = a 1.6347 x i 





SY 





Using the Ideas 


=e 
1 and Taspaelae 
| 


65000= 6.5 


. Find the number for n in 
each row of the table. 





. Use scientific notation 
to represent each of 
these numbers. B 








a Speed of sound in 
cool air in km/h: 1231 

B 1971 school population, 
Northwest Territories: E 
10 006 

c Estimated age of 
Earth in millions 
of years: 4950 H 

p Height in metres of tallest 
redwood tree: 113 

—E Orbital speed (km/h) 
of moon around Earth: 3792 w 


F Equatorial diameter of Earth in kilometres: 12 753.77 










x n 
ae 


To estimate the product — 
593.7 x 68.42: 





. Study the paper. Then use 
scientific notation to help 
you estimate these products. 


A 5280 x 789 
BeG17 00 x009:36 
c 8926.52 x 314.16 


1. Write in scientific notation. , 
5.937 x 10? x 6.842 x 10! 


==" Hotind to the nearest whole number. ’ 
6x10" <7 x 10- | 


3. Find this product, : 
42x 102x10=42000 | 

. Express each of these numbers in scientific notation. 

a Distance to sun: 149 600 O00 kilometres 

B Speed of light: 9 174 000 O00 OOO OOO metres per year 

c Sun's mass: 2 220 000 000 000 000 000 000 000 000 000 kg 
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* 8. 


. 2837 465.156427 


For the decimal above, give 

the number of: 

a tens s tenths c hundreds 
hundredths e thousands 
thousandths «6 ten thousands 
ten thousandths 

hundred thousands 

hundred thousandths 

millions t millionths 


AG = T7171 G8 





. Give a decimal for each fractional number. 


ol 
ee) 


uy =D SOF 32 563 
A 875 B 671% c 37000 ams Wa ye: E 00 F 


oi 
i) 
oi 


. Give the correct sign (<, >, =) for each jl. 


a 34.06 jl 34.60 & 0.070 if 0.0700 c 4) 0.142 o 4 0.3334 


Find the sums and differences. 








Roo? B.C27. 34: c 407.6 pd 9.7+0.35+0.867+17 
+7.63 —9.27 — 29.83 E 354.6 + 98.67 + 3.704 

. Estimate each product. Then find:the correct product. 
A 45 B 0.79 c 0.063 Deo ier E 0057 x 8 
x6 xg xo2 <6.7 FDO cgees 








Find the quotients. 


eae ————————————_ — —_ ——_——- —_— 


AY 5) 34:5 B 28)0.588 c 0.6)3246 ob 5.3)371 E 8) 


Represent g as a repeating decimal. 
Then give this decimal rounded to the nearest hundredth. 


Use scientific notation to represent each number. 
a 736 B 8459 ooh 
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Small plane Mach 0.21 


Mach 0.52 
Mach 0.9 
Mach 1.9 
Mach 2.2 
Mach 5.75 






Propeller airliner 

Jet airliner 

Jet fighter 
‘Supersonic transport 
Rocket 












At sea level (0°C temperature) sound travels at a speed of about 1194 kilometres per * 
hour. At higher altitudes, where the air is thinner and cooler, sound travels more 
slowly. The speeds of aircraft are often given according to the speed of sound. 

A speed of Mach 1 is the speed of sound, Mach 0.5 is half the speed of sound, 

Mach 2 is twice the speed of sound, Mach 2.2 is 2.2 times the speed of sound, 

and so on. Mach Is the name of the scientist who made some important 

discoveries about sound. 


For the exercises below use 1078 km/h for the speed of sound at the 
cruising altitude of the aircraft. 


1. Give the speed in kilometres per hour of each aircraft listed in the table. 


2. To find the Mach number for a certain aircraft speed, you 
divide its speed by the speed of sound. Find the Mach number, 
to the nearest tenth, for these speeds. 
aA 2156 km/h B 3234 km/h ec 2575 km/h p 805 km/h 


* 3. The speed of sound at sea level is 1194 km/h. 


Find this speed of sound to the nearest tenth in: 
a kilometres per minute B kilometres per second c metres per second 


* 4. Ona very warm day, sound might travel 362.2 metres per second. 
a How much more is this than the speed you found in exercise 3c? 
B If you blow a whistle, how far will the sound travel in 5.4 seconds ? 
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. Solve the equations. . 
aA9/+0=n cnOvaxele= n E97+—97=n c0+0=n 
Bp 97x0O0=n p0O0+97=n FOS83 =n H 1+ 83=n 


. Solve the equations. 


a 5x 2h= (5x 2) + (5x rn) Bp x 7 = (nx 7) + (3 x 3) 


. Find the products in the blue screens in exercise 2. 


. Find the sum and difference for each pair of numbers. 


SES cae bee one 44 
ADE B34 C aT Dees E96 


. Give each fraction in lowest terms. 


a 8 Answer: 7 B 22 c 4 D E ws Fa Gs oan 


. Draw an angle. Use ruler and compass to copy the angle. 


. Find the missing numbers. * 8. This table refers to rectangles. Give 
Function Rule the number pair for each row. 


1 3 
Gree = SS Half the 


perimeter 
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Trying to make gold | Trying to find gold 


Because of its value, men have sought gold for thousands of years. 

It is valuable because it is rare, beautiful, and (to some extent) useful. 
There are at least 15 other elements that are less plentiful than gold, 
but gold has been accepted as a standard value for money. Some of the 
uses of gold, other than for money, are for decoration and dental work. 


1. Gold was discovered in the Klondike in 1896. How many 
years ago was this ? 
2. Gold is a soft metal. It can be hammered into sheets as thin as 
0.0000102 cm. How many such sheets would make a pile 1 cm thick ? 
3. One gram of gold can be stretched into 3.28 km of fine wire. How 
many kilometres of wire could be made from 0.5 kg of gold ? 
4. Gold is 7.6 times as heavy as glass. A cubic centimetre of glass 
weighs 2.54 g. What is the weight of a cubic centimetre of gold ? 
5. Gold is stored in standard-sized bars. Each bar is worth $14 OOO. 
The dimensions of a bar are 17.15 by 8.90 by 4.45 cm. 
Find the volume of a bar. 
% 6. One of the largest gold nuggets, the Welcome Nugget found in 
Australia, weighed 112.5 kg. About what was its volume ? 
% 7. All the gold mined in the world in the 469 years after the discovery 
of North America would form a cube with edges each about 14.9 m long. 
a Between what two dates was the gold for this cube mined ? 
Bp Estimate the volume of this cube. 
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11 Geometry and Measurement II 


® Can you find approximate lengths of curves? 
















Investigating the Ideas 


Guess the length of each curve. 


(NSO) 


Can you find some way to measure each 


of the curves to check your guess ? 





Discussing the Ideas 


1. a What unit did you use to measure the curves ? 
sp How accurate do you think your measurements are ? 
How close were your lengths to those of your classmates ? 


2. Can you think of any other way to measure 
the lengths of the curves ? 


3. You can think of a simple closed aide 
curve as a loop of string that is on closed curve 
a flat surface and does not cross 
itself. Polygons are special simple 
closed curves that are made up A polygon 
entirely of segments. | | 
a Which curve in the Investigation is a simple closed curve ? 
sp Draw a simple closed curve on the chalkboard and estimate 

its length by looking. How can you get a closer estimate ? 
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Using the Ideas 


1. The curves named below have no segments in them. 
Find the length of each curve as accurately as you can. 
A B Cc 


circle cardioid ellipse 


2. a The approximate length of a curve 
can be found by measuring segments. 
Find the length of this red path 
to the nearest centimetre. 
B Is it longer or shorter than 
the spiral ? 





3. Draw some curves of your own and find their lengths. 
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® How do you find the perimeter of a polygon? 


Investigating the Ideas 

















Picture a shows 
approximate lengths 
of certain segments 

on the geoboard. 


Can you find the distance around the polygon 
on geoboard B ? 


Discussing the Ideas 





1. The sum of the lengths of the sides of a polygon is called 
the perimeter of the polygon. Show each of these polygons 
on your geoboard or dot paper and explain how you would 
find its perimeter. 

A square B triangle c quadrilateral 
p pentagon —E hexagon 





. Here is a polygon with 16 sides. 
a What is its perimeter ? 
sp Can you find a polygon with 
more sides and greater perimeter ? 


3. Show how you could use your ruler to find the perimeter 
of a polygon. 
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Using the Ideas 


Show the largest right triangle you can on the geoboard or 
dot paper and find its perimeter in centimetres. 


Use your centimetre ruler to find each perimeter. 





Find the perimeter of each figure. 


A B 
13 0.75 


oe 
é 1.875 19 


Win 


— 
hole 


0.375 





a A square has a perimeter of 36. 
What is the length of each side ? 
Bs Arectangle has a perimeter of 36 and 
one side of 4. What is the length of each side ? 
c A triangle has two sides that 
have lengths of 17. It has Po HEP ee 
a perimeter of 50. What Is 
the length of the third side ? 


a What is the perimeter 

of the square in centimetres ? 
B What is the perimeter 

of the hexagon ? 


c Estimate the ‘‘perimeter”’ 
of the circle. 3 ea 
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© How do you find the circumference of a circle? 





Investigating the Ideas 


If you open your compass 
to a radius of 2 centimetres, 
you Can draw a circle with 
a diameter 4 centimetres. 
Draw circles with diameters 
3, 4, 5, 6, 7, 8, and 9 
centimetres on cardboard 
and cut them out. 





4cm 
diameter 





Can you use the idea suggested 
by this picture to find the 





“distance around” each circle to 
the nearest one-tenth centimetre ? 





Discussing the Ideas 


1. The “distance around” a circle is called the circumference 
of the circle. Copy the table below on the chalkboard and 
write in the circumference you found for each circle. 

For each circle, which whole 
number times the diameter 
will give a number closest 

to the circumference ? 


2. A special factor times ll 
the diameter gives the Hl 
circumference. Do you Il 
think this special factor mM 
is more or less than the : 

il 
whole number you found rm 
in exercise 1 ? 
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ae ae a OS 





*% 3. Arope 49.682 m 


Using the Ideas 


1. The experiments on page 262 suggest that the circumference 
of any circle is found by multiplying the diameter by a number 
slightly greater than 3. This number is the same for all circles. 
It is named by the Greek letter 1 (pronounced ‘‘pie’’). 

We write: = zs 





Find the circumference of a circle with diameter: 
AGC cieec 10cm..p 2cme £ 100cm Fr 12cm 


2. a Is the circumference of the 
circle greater or less than 
the perimeter of the polygon 
shown in black ? in red ? 

B Estimate the circumference 
of the circle by finding 
the average of the 
perimeters of the polygons. 
(Use centimetres.) 

c Check your estimate by 
measuring to find the 
diameter (in centimetres) 
and multiplying to find 
the circumference. 


long was needed 
to encircle one 
of the world’s 
largest trees. 
What was the 
diameter of a 
cross section of 
the tree trunk ? 
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@ Can you find the area? 








Investigating the Ideas 





The area of square A is 1. 
Count squares to find the 
areas of rectangles B and C. 






Show each figure 
you find on 
dot paper. 


Can you find squares or rectangles on 
the geoboard with areas equal to each 
of the numbers from 1 through 16 ? 





















Discussing the Ideas 


4. Find the area of each figure. Can you find a way that 
Js shorter than counting squares ? 





Copy and complete 
a table like this 
for each rectangle 
in exercise 1. 

sp Explain this formula: 
A=xw 
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Using the Ideas 


1. Find the area of each region. 


A 





2. Find the area of each of these parallelogram regions. 








12 







area and perimeter of each figure. 






Draw an 8-by-8 figure like this. 
Color 8 small square regions so that 
no 2 colored regions lie in the same 
row (<>), column ( ¢), or diagonal (SZ). 
There is more than one way to do this. 








® Can you find the area of any triangle? 


Investigating the Ideas 


If the area of square A is 1, the 
area of right triangle B is __ ? _ 


If the area of rectangle C is 2, the 
area of right triangle Dis __ ? __ 


Can you find right triangles Show each triangle 
with areas 13, 2, 3, 4, 43, you find on dot 
6, and 8 on a geoboard ? paper. 


Discussing the Ideas 


1. a Whatis the area of rectangle ABCD? | >> 
B The area of triangle ABD is what : > 
fractional part of the area of ABCD ? 
What is the area of triangle ABD ? 
Explain how to find the area of any right triangle. 





o 0 


What is the area of the region shaded pink ? 
What is the area of the region shaded gray ? 
What is the area of the two regions together ? 
What is the area of triangle EHG ? 
What is the area of triangle FHG ? 
What is the area of triangle EFG ? 
The area of triangle EFG is what 
part of the entire shaded region ? 


on7nmoodn Pp 





3. In exercise 2, the length of segment FF is called the base (b) 
of the triangle. The length of segment GH is called the 
height (A). Can you give a formula for finding the area 
of a triangle when you know its base and height ? 
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Using the Ideas 


1. Find the area of each large triangle. 
A , : B 





2. Use the flow chart to help you find the areas of the following 
triangles with the given bases and heights. 





Base 6 and : 

height A a 

: yi. 

of a triangle 2 
A D126 b= 10 « b= 14 py De 2die Db =.54 
nS h=8 i=] h=8 h=9 
F b=8 Gaps 9 HD .= 12.4 oes J b= 128 
h=44 h=2} h=65 h=71 h= 463 


3. The height of each triangle is given in red. 
Find the area of each triangle. 
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® Let’s explore the Pythagorean theorem. 





Investigating the Ideas 





Can you find the area of the smaller squares A and B 
and the larger square C for each triangle above ? 








Discussing the Ideas Boonies 
leg— 
1. In aright triangle, the side opposite 
the right angle is called the hypotenuse. 
leg 


The other two sides are called the legs. 
A What is the area of the square on the shortest leg of 

the right triangle in figure 4 above ? What is the area 

of the square on the other leg ? 
B What is the area of the square on the hypotenuse in figure 4 ? 


2. What pattern do you see in your answers to the Investigation 
question ? Do you think this is true for all right triangles ? 
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1. 


Using the Ideas 


If square A has a side 3 units long, the area 
of square A is written 3 x 3 or 3? or simply 9. 
Write the area of these squares in three ways. 


a 


Over 2000 years ago a famous 
mathematician named Pythagoras 
proved this important theorem: 
The sum of the areas of 
the squares on the legs 
of a right triangle is the 
same as the area of the 
square on the hypotenuse. 
Write an equation to show 
that this theorem is true 
for this right triangle. 








Draw a picture and write an equation to show the Pythagorean 
theorem for a right triangle with legs 5 and 12 cm long. 


If a right triangle has legs 6 and 8 cm long, how long 
is the hypotenuse ? 


How far is it from 


point A on the shore 
_ to point B, straight 
across the lake ? 











®/s there an easy way to find the area of a circle? 


Investigating the Ideas 


Choose one or more 
circular objects. 

Trace around each 
object on graph paper. 






Record 


Can you find about how many squares 


each circular object covers ? 





Discussing the Ideas 


d 
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Estimate the area of the circle shown 
at the right by counting squares. 


The radius (r) of the circle is the side 
of the blue square. What is 5 the area 
of this square ? 





a ls your estimate for the area of the circle less than 
4 x r* (four times the area of the square) ? 

B Is your estimate more than 3 x r? (three times the area 
of the square) ? 


As you can see, the area of a circle is slightly more than 3 x r?. 
More detailed mathematical methods have shown that the area 
of a circle (to ee nearest hundredth) is 3.14 x r?. Using A for 
area, we write: | r?. Can you use this formula to check 
your estimates of the areas of the circles in the Investigation ? 











Using the Ideas 


1. a Find the area of each 
different-sized circle. 
(Use 23,14) 
B Find the total area of 
the colored part. 
c What is the area of the 
inside part not colored ? 





(The radius is 18.) 


2. When a pencil fastened to the edge of a cardboard circle 
marks the wall as the circle rolls along, it makes a curve 
called a cycloid. 





Mathematicians have proved that the area of region A 
(the area of region B, also) is the same as the area 

of the circle. What is 
the total area of the 
three colored regions 
under the cycloid ? 





Is the area of the outside 
white ring less than, equal 
to, or more than the area 
of the,inside white circle ? 
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How is the volume of a figure calculated? 
Investigating the Ideas 


Suppose this rectangular prism 
was made by gluing many 
small cubes @ together. 


Can you think of an 


easy way to find how 
many cubes were used ? 





Discussing the Ideas 


1. The volume of a figure is the number of unit cubes it takes 
to ‘make’ the figure. What is the volume of the figure above ? 


2. What is the volume of each of these figures ? 





3. a On the chalkboard, copy | Figure [es | wiz) A(4 ) | V(volume) 
and complete a table oe 
like this for each 
figure in exercise 2. 

gs Can you giveaformula /=Tlength; w=width; A=height 
for finding the volume of a rectangular prism ? 
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Using the Ideas 


1. Find the volume of each figure by using the volume formula, 
V=/xwxh. 


A B Cc 
8 4 
4 4 





6 


2. Length, width, and height are sometimes called the three 
dimensions of a figure. Find the volume of each figure. 


Double all 

Double two dimensions. 

dimensions. 

A B Double one 
dimension. 





3. Use exercise 2 to help you complete each sentence. 
a_ If two dimensions of a box are doubled, 
the volume is __ ? __ times as large. 
ps If each dimension of a box is doubled, 
the volume is __ ? __ times as large. 


4. Find the volume of each box. Exercise 3 may help. 





* 5. Findthe volume a 
of each figure. 
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® Can you find surface area? 





Investigating the Ideas 


This box has been a io 
covered on all sides +4 } 
with graph paper. | 





Can you think of an easy way to find how many 
unit squares L] it took to cover it? 








Discussing the Ideas 


1. The number of unit squares it takes to completely cover the 
surface of a figure is called the surface area of the figure. 
Explain how you found the surface area of the “box” above. 


2. a What is the area of the region in the first figure ? 
Bp Explain why the surface area of the cube is 54. 
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Using the Ideas 


1. The two figures below have the same volume. Tell whether 
the first or the second figure has the greater surface area. 
Then tell how much greater. Use the units indicated. 





2. Give the volume and surface area of each figure. 
Use the indicated unit. 





3. Give the volume and surface area of each figure. 
Use the lengths given. 
A 4 








Solving | 


* 4, 


. A cubical box without a lid 


. The picture shows a ‘'5-edge trip” 


Problems 





was cut along certain edges 

and opened to make the 

pattern shown. 

a Can you show another pattern 
that could have been made ? 

Bs How many different patterns can you show ? 


from A to B. Can you draw a picture 
of a cube to show 

A a’'3-edge trip’ fromA to B? 

B a’ /-edgetrip fromA to B? 


How many cubes are hidden 
(have no faces showing 
even if you could pick 

the stack up and look 

at all sides) 

A ina2 x 2 x 2 stack? 

B ina3 x 3 x 3stack? 

c ina4 x 4 x 4stack? 





3 x 3 x 3 stack 


Here are 4 views of the same cube. 
Which designs are opposite each other on the cube ? 











4x 4x 4 stack 
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Solving Practical Geometry Problems 


4. A bicycle wheel has a 66-cm diameter. 


Mrs. Alvarez saw a carpet that is 

3.5 metres wide and 6.5 metres long on 

sale for $204.75. 

A How many square metres ? 

B Does the carpet sell for more than 
ten dollars per square metre ? 





Bill measured his school classroom. It is 7.5 metres wide, 
9 metres long, and 3.25 metres high. 
A How many cubic metres of volume are in the room ? 
B In Bill's class there are 26 children, one teacher, 
and a teacher's aide. How many cubic metres of room 
(to the nearest tenth) are there for each person ? 


How much wire is needed to fence a rectangular field 80 metres 
wide and 120 metres long ? 





A What is the circumference of the wheel ? 
B About how many metres will the bicycle travel in one turn 

of the wheel ? 
c About how many times must the wheel turn in one kilometre ? 


A circular table has a top that 
is 1 metre in diameter. What 
is the area of the table top ? 
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1. Guess the length of 
this curve in centimetres. 
Then measure it as 
accurately as you can. 


2. a Which is larger, the 
circumference of the circle or 
the perimeter of the polygon ? 
(Answer before measuring.) 

B Find the circumference of 
the circle and the perimeter 
of the polygon in centimetres: 


3. Find the area of these figures. 


A B Cc 


ule) 12 14 


4. Find the volume and surface area of each figure. 
Use the units indicated by the figures. 


A 
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5. Find the volume and surface area of each box. 


A 
5 6 B 


6. a Count squares to estimate the area 
of the circle. 
B The diameter of the circle in the 
figure is 8. Use3.14fortto 
find the area of the circle. 











7. \f a square were drawn 
on the hypotenuse of 
this right triangle, 
what would its area be ? 


The figures below show two different 
_ paths that start at the top and spell 

_ LEVEL. Show 7 other paths that start 
at the top and spell LEVEL. 








8. a Acube has _ ? __ vertices, 
__?__ faces, and __ ? __ 
edges. 

B_ If the area of a face of 
a cube is 4 square units, 
what is the surface area 
of the cube ? 









L Start L Start 
LEL (EL 
LEVEL LEVEL 
LEL LEL 
L Z L 
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Computing Fractional numbers 
Keeping in Touch with Measurement Number theory 
Inequalities 





a) 


. A List the multiples of 20 (to 100). B List the multiples of 7 (to 35). 
c List five fractions equivalent to %. 


2. Solve these equations. 


ab=& ch= e3=8 ef=8 1 3-8 

eh=m cf=3 Fo=% we=& 4 = ah 
3. Give a set of five fractions equivalent to the given fraction. 

A doorivtemidro erie 0g sel aeaknich ed aegis 


4. The rings are shown to remind you of a check for equivalent fractions. 
Give the correct sign (= or +) for each hes 


‘SiR «507 cme m3 


5. Find the totals. Change each answer 
so that you have the greatest 
number of the larger unit. 


A 8h 42 min Bp 1/days 8h 
7h 21 min 9 days 16h 


c4mo 2days’ ob 4wk ddays 
5 mo 29 days 2 wk 6 days 


E 5 min 19 sec F 4h35 min 
3 min 18 sec 1h 56 min 
2 min 29 sec 8h 49 min 
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FALLING BODIES 


The famous Leaning Tower of Pisa is 
located in Pisa, Italy. It has stood for 
hundreds of years, even though it 

leans so far to one side it looks as if it 
will fall. The tower is 54.56 m tall, and 
it is about 544 centimetres out of line. 
Galileo, a famous 17th century scientist, Here vr 
thought that two falling bodies would fall at fies same speed, even 

if one were large and the other small. Galileo is said to have dropped 
objects from the Leaning Tower of Pisa to prove his theory. This theory, 
although unpopular in its day, is correct (assuming no air resistance). 





1. The approximate distance (in metres) that an object falls when 
dropped to Earth can be found by the formula d = 4.9 xX #2, 
where ft is the time (in seconds). If an object is dropped, 
how far will it fall in 
A 1 second? p 2seconds? c 4 seconds ? p 7 seconds? 


2. \f the objects Galileo dropped took 3 seconds to hit the ground, 
~ about how high was Galileo when he dropped them ? 


3. As objects fall, their speed increases. You can give the speed 
(in metres per second) of a falling object if you multiply 9.8 by 
the number of seconds the object has been falling. 
a An object dropped from a high place is going 
how fast after 3 seconds ? 
% 8 One kilometre per hour is about 0.28 metres per second. 
What is the speed in kilometres per hour of the object in part a ? 


* 4. If an object takes 54 seconds to fall to the ground, 
how far did it fall and how fast was it going when it hit ? 
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12 Geometry and Graphing 


® How do you graph number pairs? 





Investigating the Ideas 


Can you play the Tic-Tac-Toe game described 


below with one of your classmates ? 








On small cards, write the 16 pairs of if lO O1 YET Og. 
whole numbers for the points shown 3 
on the grid. Shuffle the cards and turn Erie ahe roo 
them face down. Each player in turn a 1 eA ps Gy 
takes a card from the stack and marks aiilley Ey 
anOor an X on the grid at the point D mn SES es 


for his number pair. The first player 
to get 4 of his marks in a row, column, 
or diagonal wins the game. 








Discussing the Ideas 

1. The two numbers which give 
the location of a point on 
a grid like this are called 
the co-ordinates of the point. 
Each of the two number lines 
is a co-ordinate axis. What 
number pair designates the 
point where the co-ordinate : 
axes intersect ? 


on 


Second Number 





oes 27 es aes 
First Number 
2. To describe the location of some points, you may need to use 
fractional numbers. For example, in the figure for question 1, 
the co-ordinates of B are (5, 13). 
a Which points on the grid have whole-numbered co-ordinates ? 
s Give the co-ordinates of those lettered points which are 
described by fractional numbers. 
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Using the Ideas 


1. Give the co-ordinates for 2. From the graph below select 
each point. the letter of the point for 












Oe ia each pair of co-ordinates. 

/ fe 5 (2,33) (3,4) (1,2) 
Sag rants (4,0) (0,5) (33,33) 
alat (445) (25) (50) 
Mitte te (5,43) (0,1) (1,0) 


3. a All the points directly above 
the point (3,0) have co-ordinates 
with what first number ? 
B All the points directly to 
the right of the point (0,4) 
have co-ordinates with what 
second number ? 





4. What figure is formed when 
these points are graphed 
and connected in order ? 
(2,2)—> (4,7) —~+(6,2) — 
(IPS) se> (7/5) = (252) 


5. Ona10-by-10 grid, mark at 
least 10 points in which the 
second co-ordinate is twice 
the first. Examples: (1,2), 
(23,5) What do you notice 
about all of these points ? 


aie 
ae 


= 








6. Invent a picture and give 
the co-ordinates, in order, 
to a classmate. Ask your 
classmate to draw the picture. 
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® Let’s ook at geometric figures on a graph. 


Investigating the Ideas 


Think about these points: 








\ 


oa4e yl 

the midpoint _ 

ofthe segment __ 
item (2.2) 107 


; cecheemeanie dialectical 


} 





~~ PONE EIS  & 
-thecentre of | 
+ acircle that = - 
goes through ~ 
| @o)and(0,3). 





How many of the points described | Show your findings 


above can you find? © on graph paper. 





Discussing the Ideas 


1.. For which of the descriptions above is more than one choice 
for the point possible ? 


2. Choose one of the situations you mentioned in exercise 1 
and give some other possibilities for the point. 


3. Can you make up a description of a point of your choice 
and see if your classmates can give its co-ordinates ? 
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Using the Ideas 


1. a Give the co-ordinates 
of the midpoints of 
each segment. 

B Give the co-ordinates 
of two more points 
on the line. 





$1 Seen 


pee te ae 


‘i 


i 


Se Denes 


t 


i 
5 


nn Saat ire A 


oe Nee ene 


2. What geometric figure is formed 
when these points are graphed 
and connected in order ? 

Poe meee 2) (0,9) (9A) > (9/4) —> (6,2) 2213/4) 





3. Give the co-ordinates 4. Give the co-ordinates of 
of the vertices of: the fourth vertex of a 
A arectangle with area 8 rectangle with vertices 
B aright triangle with area 10 at (23,34), (23,74), and 
(83,33). 


* 5. (1,3), (6,3), and (3,6) are the co-ordinates of three vertices 
of a parallelogram. What are possible co-ordinates 
of the other vertex ? 
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® Let’s explore reflections and line symmetry. 





Investigating the Ideas 


Imagine “magic” paper that works like this: When the two halves 
are folded together, anything printed in red on one half is 
automatically printed on the other half. 


Start Fold 
and 
press 


Open 


EB SeE SS Hl 
So eee 

ESRHEEMH.. K 
Me weM ee A 
nya Soe tag gees 
DT Loe eee 










Can you show on graph paper what this paper 


will look like when it is opened ? 





Discussing the Ideas 


1. The dot pattern made up of two “L's” above is symmetrical 
because it can be folded so that one half exactly matches 
the other half. The fold line is called a line of symmetry. 
Name a geometrical figure that is symmetrical, and describe 
a line of symmetry of the figure. 


2. In the triangle that will be printed on the right above, 
the point that matches point A is called the reflection 
image of point A. Can you give the co-ordinates of the 
reflection image of , 
A point A ? , c point C ? 
B point B? p the point inside the triangle ? 
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X, 


Using the Ideas 
12 34°56 7 8 


f points 
f each other 





ion images o 


f the reflect 


Inates O 


ive the co-ordi 


1: 
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? 





2A 5 67S 
3. Use your graph paper to draw three symmetrical figures 


1 





4 


SEO Loe St Oy AN erO 


2. Which pairs of figures are reflections o 
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® Let’s exp/ore rotations. 


Investigating the Ideas 


Draw a red square around a 
geoboard (or a piece of dot 
paper) with this figure on it. 





If you pick up the board and turn it, 
in how many different ways can you 
put it back inside the square ? 


Show each way 
on dot paper. 





Discussing the Ideas 


1. A motion that turns the board 
about a single fixed point is 
called a rotation of the board. 
The fixed point is called the 
centre of rotation. Rotations 
are often described in degrees. 
Which of the positions you drew 
in the Investigation do you think 
is a result of 
A arotation of 90° ? B arotation of 180° ? (EX 

c arotation of 270°? (“Ay 
7 





2. You perform a rotation when you turn a doorknob to open 
a door. Give three other examples of situations when 
rotations are performed. 


3. Through how many degrees does the minute hand of a clock 
rotate in | 


a 30minutes? sB 15minutes? c 45 minutes? pb 2 hours? 
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Using the Ideas 


1. Draw a picture on dot or graph paper 
to show how this geoboard figure 
will look after: 
a a 90° rotation c a2/0° rotation 
B a180° rotation p a 360° rotation 





2. Each part shows a geoboard at the start and end of a rotation. 
What rotation was made ? 
A Start End B- Start End Cc 


3. Make a figure on your geoboard or on dot paper and show 
the ‘‘start’’ and “‘end” of a rotation of your figure. 
Ask a classmate to tell what rotation was performed. 


4. If the geoboard were placed 
on graph paper, each “nail” 
would have co-ordinates 
a_ lf the board were turned 
90° about the centre, 
what would be the new 
co-ordinates for the ‘‘nail’’ 
now at (3,5) ? 

B Give the 90° rotation 
image of the point (1,5). 
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® What is rotational symmetry? 





Investigating the Ideas 


Suppose you had 
these figures on 
your geoboards 
or on pieces of 
dot paper. 





Can you tell which geoboards would look exactly the same 
if each one were rotated 180° ? 





Discussing the Ideas 


1. If the board looks exactly the same at the end of a rotation 

(other than 360°) as it did at the beginning, the figure 

on the board is said to have rotational symmetry. 

a Do you think every rectangle has 180° rotational symmetry ? 

sp Name some other quadrilaterals that have 180° rotational 
symmetry. (The pictures above may help you.) 

c Can you think of a quadrilateral that has 90° rotational 
symmetry ? 


2. A rectangle has both a line of symmetry and 180° rotational 
symmetry. Which quadrilateral has only rotational symmetry ? 


3. a Can you think of any polygons, other than quadrilaterals, 
that have rotational symmetry ? Explain. 
B Inventa figure that has rotational symmetry. 
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Using the Ideas 


1. Which of these geoboard designs have 180° rotational 
symmetry ? 


A B Cc D E 


2. Which figures in exercise 1 have 90° rotational symmetry ? 


3. Make up a figure on your geoboard or on dot paper that has 
90° rotational symmetry; 180° rotational symmetry. 


4. Think about polygons that are 
outlines of the 26 letters of 
the alphabet. Which of these 
polygons have 180° rotational 


symmetry ? 


think 


A pentomino 








is a figure 

made from 5. Draw a picture of a figure 

5 squares. that contains no straight 

tee lines and has 180° rotational 

another only SvOUMOUY: 

on a complete common side. 

Find as many pentominoes 

that have 180° rotational y 

symmetry as you can and | %* 6. Use only squares and circles 

draw them on graph paper. | | to make a design that has 
EN 90° rotational symmetry. 
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® Let’s explore trans/ations. 


Investigating the Ideas End 





To play the game “Translations,” 
each player in turn rolls 
two cubes with faces 
marked 00 through 05 
and UO through U5. Then 
he draws an arrow on the 
graph to show the “‘slide” L 
made by his point. The chart 
shows the record of the start of 
a game played by Ann and Bob. 
The object of the game is to 
reach the point (10, 10) first. 





















=>) CO! Pol Om coco © 








Start 








A: (03, U2) | &; (01, U5) 
2nd roll | Az (03, UO) | &2 (02, U1) 


Can you play the game | Make up your own | 





with a classmate ? rules for the game. 





Discussing the Ideas 


1. What are some rules you would use for the game ? 


2. How could you win the game in two moves ? 














3. Astudent used an “over 4, up 3” 9 i | 
point slider to ‘‘slide’’ each point 8 tet tet 
of a figure to a new position. f BREEN 
The red arrow shows the distance ,¢| | | | |Al | | Ue) » 
and direction of this move, called = | al ala 
a translation of the figure. t 3 — eS 
How far was the figure moved ? a 
Can you give the co-ordinates 1 ao 
of the slide image of point D ? 01:9 3-425 pe 7m guoNg 


Mise 
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® Which figures will tessellate a plane? 


Investigating the Ideas 








A 6 x 6 red square has been 
completely covered with copies 
of this shape. 
(Some squares 
fell outside.) 











Which of these shapes can 
be used to completely cover 
a6 x 6 red square ? 


Draw the covering 
for those that can. 














Discussing the Ideas 


1. You may remember that a pattern that can “cover a plane’ 
is called a tessellation of the plane. If a particular shape 
is used to form a tessellation, we sometimes say that 
the shape will tessellate the plane. 

A What patterns do you see in the tessellations 
in the Investigation ? 

B Howcan you color the tessellations to make 
the patterns stand out ? 


2. Is there more than one way to tessellate a plane with 
shape a above? with shape p ? 


294 





Using the Ideas 


1. Six of these right triangle shapes on padi? Pp idav 
have been put together to form a Lf , oe 
trapezoid. On your graph paper ‘a | 
show how to put copies of this r 
shape together to form: uel | ds i o5 ae 
A an isosceles triangle B asquare c arectangle 
bp aparallelogram —E arhombus F ahexagon 








2. Here is a tessellation with 
the right triangle as the 
basic shape. 


On your graph paper draw 
and color two other 
tessellations with this shape. 








3. a Copy and complete this 
covering of the red square 
by using the suggested 
pattern. 

Bp Use this same basic shape 
and show a different 
tessellation. 

c Color your tessellation 
so the pattern stands out. 








4. Invent a figure of your own that will tessellate a plane. 
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® When are two figures similar? 


Investigating the Ideas 


On a geoboard make a triangle like this one. 





How many different-sized triangles | Show the triangles 


that have the same shape as this that you find 
one can you find on a geoboard ? on dot paper. 





Discussing the Ideas 


1. Triangles which have the same shape are called 
similar triangles. 
a Did you find a triangle that has sides twice as long 
as the triangle shown above? three times as long ? 
four times as long ? 
Bp Have you discovered anything about how the lengths 
of the sides of two similar triangles compare ? 


2. a Without measuring, give the degree measures of the angles 
of the triangle in the Investigation. How did you do this ? 
B Now find the degree measures of the angles of the similar 
triangles you drew. 
c What do you think might be true about the measures 
of the angles of two similar triangles ? 


3. Which two figures shown below are similar figures ? 


y f 


4. What do you think must be true about the angles of two 
similar figures ? 
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1. 


* 4. 


. Draw a figure like this one 


Using the Ideas 


On your geoboard find a triangle 
similar to this triangle. 
Draw it on dot paper. 


a Place tracing paper over 
this grid and trace as 
many different-sized 
triangles that are similar 
to this triangle as you 
can. You may include only 
those triangles that can 
be traced directly from 
this grid. 

sp Find another familiar figure 
on the grid and repeat part a. 





on graph paper. Then make 
a larger figure that is similar 
to the one shown. 





Trace a favorite cartoon character or picture on a small grid 
and reproduce it on a larger grid to make a larger figure 
similar to it. 
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* Let’s explore magnifications. 





Investigating the Ideas 


Copy the red triangle 
on your graph paper. 









Can you draw the figures that would result 
if the co-ordinates of A,, B,, and C, were 
doubled, graphed, and connected ? 









Discussing the Ideas 


1. a What kind of figure do you get when you double the 
co-ordinates of A,, B,;, and C, and connect them ? 
B How do the sides of the new figure compare with 
the sides of AA,B,C, ? 
c If we call the points with the doubled co-ordinates 
A>, Bz, and Cz, how does the distance from (0,0) 
to A, compare with the distance from (0,0) to A; ? 


2. What are the answers to the questions in exercise 1 when 
A the co-ordinates are tripled ? 
B the co-ordinates are quadrupled ? 


3. We say that AA,B,C, is a magnification from (0,0) 
of AA,B8,C,, using scale factor 2. Can you describe the 
magnification from (0,0) of AA,8,C,, using scale factor 3 ? 
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1. On your graph paper, copy 
these figures and show the 
magnification from (0,0) of: 
a the square, using scale 
factor 2 

B the segment, using scale 
factor 14 

c the triangle, using scale 
factor 3 


2. AXYZ is a magnification 
from (0,0) of AABC, using 
scale factor 3. 

a The length of XZ is __? __ 
times the length of AC. 

B The length of ZY is__? _ 
times the length of CB. 

c The length of XY is__? _ 
times the length of AB. 











. In exercise 2, AABC is 


similar to (the same shape 
as) AXYZ. Show on a large 
sheet of graph paper a 
triangle similar to AABC 
with matching sides 5 times 
as long. 


. Draw some interesting figures 


on your graph paper and use 
magnification to make figures 
similar to them. 
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1. 


wo 





Give the number pair for 2. Give the letter for each 





each letter in the graph. number pair. 
f(n) f(n) 
3 (2:3) games 
2 (13, aie 
1 (3,14) 1 
4,13) ° 
O: Wha ees Orda t, & 2 SS 


. a Give the co-ordinates of the midpoint of the segment whose 


endpoints have co-ordinates (1,1) and (7, 7). 
B Three corners of a rectangle are at (2,3), (2,6), and (8,6.) 
Give the co-ordinates of the fourth corner. 


Copy this picture and 
complete the other 
half so that it will be 
symmetrical. 





. How many different lines of symmetry does a rectangle have ? 


Draw a picture on dot paper 
to show how this geoboard 
will look after it has been 
rotated 180°. 





Draw a figure that has 180° rotational symmetry on dot paper. 
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10. 


. Give the lowest-terms fraction for each. 





. For the decimal 5 407 368.159283, give the number of: 
a tens c hundreds E thousands c hundred thousands 
sp tenths pb hundredths rf thousandths ux hundred thousandths 


. Round 3654.563 to the nearest: 


a hundredth stenth cwholenumber pten e hundred fF thousand 


. Solve the equations. 


A 19x1=a p (8x7)+7=t e 5x23=(5xn)+(5x3) 
Bp 28+0=p e 63—(nx7)=0 uw 9764+843=n+976 
c 0+5=n ee0-x 27=5 1 344+(17+19)=(n4+17)4+19 


. Compute the following. 





a 3872 8 537 c 4007 pv 356 « 89)5976 rf 16)35472 
+5799 iam Cue 2/68. die ax Ag 








. A List all the factors of 16. B List the multiples of 4 (to 28). 
. Which of these are prime numbers? 5, 7, 9, 21, 29, 33 


. List three fractions equivalent to 2. 








AD B c 
. Find the sums and differences. 

Agta Bets cay Dé— 4 Es — io 
eal qe 34% H 544 1! 3h sy 51h 
+153 +595 —212 — 26% — 392 

Find the products and quotients. 
a 2x c 5 x 43 e sox ® « $+} 1 2+ 
pixé p 34 x 6 F1+2 H 3+ 27 y 2ix4 
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11. 


12. 
13. 


15. 


16. 


17. 





Give the sign (<, >, =) for each |||}. 
a 347 if 357 8 4 24 ~3 c 5.763 il 5.367 


Find the average of the numbers in the set {9, 12, 17, 8}. 











Find the total amounts. 14. Find the differences in 

A $18.95 B $728.46 the amounts. 
Sh28 819.72 A $5076.42 sb $600.00 
11.07 428.55 2748.59 129.95 
28.36 

Find the products and quotients. 

Agak4: B 1.783 en5)154°5 p 0.64)7.68 
x8 x0.24 








A Name a pair of parallel edges. 

B Each edge is 2 units. What is 
the surface area ? the volume ? 

c What is the perimeter of square 
ABCD ? 


Mr. Price can buy an airline ticket 

to Regina for $36.50 

If he uses a family plan, he can 

take his child for 4 price and his 

wife for 4 off the regular price. 

A Howmuch would it cost for his child ? 
Bs Howmuch woulditcostfor his wife ? 
c Howmuch woulditcost for all three ? 








Can you place a mathematical |) 
symbol between the digits 
5 and 6 so that you have 
a name for a number that 
is between 5 and 6 ? 



















13 Ratio and Percent 


® What is the meaning of ratio? 


Investigating the Ideas 


Since the purple strip is 4 
as long as the brown strip, 


we say the ratio of the 
strip is 1 to 2. Since the 


purple strip is 4 units long and the brown strip is 8 units, we 
also say the ratio of the purple strip to the brown strip is 4 to 8. 


How many other pairs of To record your strips, give 


strips that have a ratio the ratio suggested by 
of 1 to 2 can you find ? the unit marks on the strips. 





1. The ratio of the length ofthe red pencil to that of the blue 
pencil is 12 to 6, or2 to 1. What is the ratio of the length 
of the blue pencil to that of the red pencil ? 


2. When we use ratios to compare the numbers of objects in 
two sets, we Say: . 


>, 









The ratio of the number of boys to girls is 3 to 6. 
The ratio of the number of boys to girls is 1 to 2. 
Give two ratios that compare girls to boys. 
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. Give the ratio of these lengths. 


A 


moo B 


paper clip to nail 
nail to pencil 
knife to nail 

nail to paper clip 
pencil to nail 





. For each exercise, give the ratio 
of the lengths. Use two different pairs of numbers. 





A dart to nail p dart to knife 
Answer: 10 to 5,2to1 E knife to dart 

B paper clip to knife F pencil to paper clip 

c knife to pencil Gc dart to paper clip 

. Give the missing numbers. AA AA 

a The ratio of triangles to oe eB Hae 
squares is 4 to |lil. 

B The ratio of triangles to squares is 2 to |||. 


c The ratio of squares to triangles is 6 to ||llj. 
p The ratio of squares to triangles is 3 to |||. 





In an auto factory, each car produced 
requires 5 tires. Give the 
ratio of cars to tires. 
Each car requires 

2 headlights. Give 

the ratio of tires 

to headlights. 

Each 8-cylinder car has 4 wheels. Express the ratio 
of wheels to cylinders in two different ways. 

A machine makes 24 parts for an automobile in 8 hours. 
Give the ratio that compares parts with hours. 

How many parts does the machine make per hour ? 
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® What are equal ratios? 





Investigating the Ideas 


There are 3 circles © © ©) @ @ © 
Ea ae 


for every 2 squares. 








The ratio of circles 
to squares is 3 to 2. 





Can you show some other groupings of these figures that 


suggest other ratios ? 





Discussing the Ideas 


1. The Investigation shows that different pairs of numbers can 
be used to express the same ratio. Give other ratios that 
are the same as 3 to 2. 


2. To express the ratio of the number J 
of books to children, you can write © 
2 to 4 or you can write 1 to 2. 





We often use a colon (:) to write a ratio. 
The ratio of books to children is 2 : 4. 
The ratio of books to children is 1 : 2. 

Since 2:4 and 1:2 are the same ratio, we write: 2:4=1:2 

Give three more ratios that are equal to 1 : 2. 


3. Work with equal ratios is much like work with equivalent 
fractions. Explain how to find the missing numbers in a and B. 
az=3 B 3:4= ll: 12 
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Using the Ideas 


1. Each table gives several number pairs for the same ratio. 
Give the missing numbers. 





2. For the first part of each exercise, think about fractional numbers. 
For the second part, think about ratios. Find the missing numbers. 


x 1_W 8 a 41. : 5 25 
2-8 ce is m="4 2h 
1:2=(lll:8 | :3 =8 3: = 12:4 572= 257i 
B to= it E baa " H 2=36 K f=18 
3:10=9illil ll :8 = 15:24 llll:2 = 30:20 2: [{lIl = 10:15 
c $= =$ FE f=4 ri 1 = = 75 L 10 = 7 
5 a 6: Ill 2: lhl =14:21 1:2='[l:100 10: vee = |[ll|:40 


Short Stories RATIO 


Write a fractional-number equation and solve it to answer 


these ratio problems. 
Ratio of batteries 


Ratio of men to women, 4:5. to flashlights, 2:1. 
20 women. How many men ? 9 flashlights. 
(Solution: ¢ = 4,n = 16) - How many batteries ? 


Ratio of scouts to tents, 3:1. 
4 tents. How many scouts ? 





Ratio of length to 
width, 3:2. Length, 12. 
What is the width ? 


Ratio of candy bars to cents, 1:5. 
3 candy bars. How many cents ? 








Ratio, kilometres to litres, 15:1. 
9 litres. How many kilometres ? 
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® How can you use ratios in problem solving? 





Investigating the Ideas 






An ant can lift about 
50 times his weight ! 


If you could lift as much for your weight as an ant can 


for his weight, how many kilograms could you lift ? 





Discussing the Ideas 


1. Explain how you found the weight you could lift if the 
ant ratio were true for you. 


2. Is the weight you found more than one tonne ? 


3. Suppose 20 000 ants weigh a total of one kilogram. If they 
could all lift together, how much weight could they lift ? 


4. Suppose that a man can safely lift twice his weight. 
a What is the ratio of his “lifting weight” to his weight ? 
B How many kilograms should such a person weigh to lift 
150 kilograms ? 200 kilograms ? 90 kilograms ? 


5. Suppose you could lift only 18 kilograms. What is the ratio 
of this weight to your body weight ? 
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Patio Fantasy Using the Ideas 


1. Assuming that for a man, as 5. The ratio of the number 


for an ant, the ratio of the of metres travelled to the 
weight lifted to body weight number of minutes to 

is 50 to 1, how much could a travel that distance is 5:1 
90-kilogram man lift ? How for the very slow giant 
many tonnes is this ? tortoise of the Mauritius. 


A How long would it take 
the tortoise to “run” 
the 100-metre dash ? 

B How long would it take 
the tortoise to ‘‘run”’ the 
400-metre dash ? 





2. The ratio of the weight a bee 
can pull (on wheels) to the 
bee’s body weight is 300:1. 


a lf the ratio were the same 
fora man, how many 


kilograms could a *6. The ratio of a champion 
90-kg man pull ? athlete's height to the 
Sealeiies distance he can broad 
B How many tonnes is this ? ee 
jump is 2:9. 
c How many kilograms could aA Given the same ratio, 
you pull at this ratio ? how far could a 2-cm 
Cricket jump ? 

3. The ratio of a grasshopper’s Bp Acricket can actually 
length to the distance he can jump about 60 cm. 
jump is about 1:20. Use this How many of the “‘short 
ratio to find how many metres jumps” must he make to 
a 2-metre man could jump. pass the 60-cm mark ? 


. In Diane’s math class the 
Kt ratio of girls to boys was 5 
4. The ratio of a flea’s body to 6. 3 new girls came into 





length to the distance he can the class. Now there are 
jump is about 1:200. How far as many girls as boys. 
could you jump if you could How many students are 
jump in the 1:200 ratio ? now in the class ? 
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@ How can you use scale drawings? 





investigating the Ideas 


Maps that are drawn to scale 
give information about 
distances. 1 cm on this 

map represents an actual 
distance of 5 kilometres. . 
We say the scale ts: 


1 centimetre = 5 kilometres joer | 


Rees 
ee 





Can you use your ruler and the map to find the distance 
from Lakeview to Seashore and the distance from 
Seashore to Crusoe Island ? 








Discussing the Ideas 
1. Explain how you used your ruler on the map to find distances. 
2. How can you think of the scale on the map as a ratio ? 


3. Give the two distances for the map above if the scale is: 
a.icm=8km B 1mm=4km 
c 2cm=10km p 3cm=20km 


4. Sometimes the scale for a map is 
shown as a segment that represents 
a given number of kilometres. On this 
map the segment is 30 mm and 
represents 15 kilometres. Explain how 
to find the following distances: 
a CityAtoCityB ob City Dto City E 





B City Bto City GAYE City Fto City F 15 kilometres 
c CityCtoCityD fF -City Fto City D Scale 
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Using the Ideas 





1. Use this map and scale to 
give the following distances: 
A Newville to Clearlake 
B Vista Villa to Clearlake 
c El Rancho to Newville 
p Vista Villa to El Rancho 
E Clearlake to El Rancho 


2. Where on the map would you 
show a city that is 18 km 
from Newville and between 
Newville and El Rancho ? 


3. Use the map and the scale to 
give the following distances: 
a Fort Chimo—Fort Rupert 
sp Fort Rupert—Montreal 
c Montreal—Fort Chimo 


4. Toronto is about 560 km from 
Montreal. On a map where 
1 cm = 60 km, how many 
centimetres would Toronto be 
from Montreal ? 


5. Study the maps carefully. [a] 
a Use your ruler to find 
the scale for map a. 
sp Use your ruler to find the 
scale for map s. 


6. Draw your own map, using 
the scale 1 cm = 10 km. 
Show 3 cities, A, B, and C, 
and tell the distance 
between each pair. 





® What is the meaning of percent? 





Investigating the Ideas 


Outline a 10-by-10 square 
region on graph paper. 











Can you color 3 of the square red, } blue, 4 yellow, 


and the rest green ?' 








Discussing the Ideas 


1. a How many small squares make up the region in the 
Investigation ? 
pb Howmany did you colorred? blue? yellow? green? 
c What is the ratio of red squares to all squares ? 


2. Aspecial ratio which compares a number to 100 is called 
a percent. The symbol for percent is %. 
Examples: 50%means 50:100, 3, or .50. 
13% means 13:100, 33, or .13. 
A Inthe Investigation, what percent of the square region 
was colored blue ? | 
B One-tenth of the square region was colored yellow. 
What percent was colored yellow ? 
c What percent of the square region did you color green ? 
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Using the Ideas 


1. Study the first row of the chart to see how the percent 
symbol (%) is used. Give the missing symbols for the rest 
of the table. 





2. Give the missing numerators. 
A 25% = ..8 20% =i6. ¢ 80% = 


3. Give the correct percent. 


A i = lll c = Ill 
60 = ll 


B ico = Ill D io 


ols 
oo Bj 


oO 


4. Give the percent for each exercise. 
a Since2 = 3%, we know 2 = lll. 
B Since 3 = 7 we know = = Ill. 
c Since} = 28, we know} = Ill. 
p Since + = 18 





5, We know zo = Ill. 





® Let's exp/ore more about percent notation. 





Investigating the Ideas 


One eighth of the large 

square region is shaded. 

How many small squares 
make up 4 of the large square ? 








Can you show some 
other ways to shade § 





of a 10-by-10 square ? 





Discussing the Ideas 


1. The shaded region above is 124 small squares. 
What percent of the large square is shaded ? 


2. a Since 3 = 0.33}, how many small squares would you have 
to shade if you wanted to shade 3 of a 10-by-10 square ? 
B What percent of the large square would be shaded ? 


3. a Each small square is what percent of the 10-by-10 square ? 
sp How would you shade 3% of the large square ? 





@©@@80/0 0000 
4. a What percent of the coins @@2e0000000 
5 @@e@ee 0000080 
_ are COPPer : @@08@0/\02 02008 
sb What percent are lead ? @e@e@e@/09 0908 
. ®©@000/@@0086 
c What percent are silver ? eoe¢e els aaa e 
p What percent are not lead ? ©0080 0/0 © ee @ 
@90 8 0|@ @@e@ 
©0000 ele@e@e@e@@ 

ecopper osilver' oe lead 
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Ww 


Using the Ideas 


1. Find the numbers for a, 6, and c. 

a Since § = 4 = 25%, we know that § = a%. 
Since § = a% and = b%, we know that 3 = c%. 
Since § = a% and } = b&%, we know that 3 = c%. 
Since 3 = a% and 4 = b%, we know that = c%. 
Since 3 = a%, we know that 4 = b%. 

F Since 4 = a%, we know that § = b%. 

* « Since 1.25 = 108 we know that 1.25 = a%. 
%& nH Since 2 = 288 we know that 2 = Bie 
se 1 Since 2 = 0.16%, we know that } 


*& 3 Since = 124%, we know that + = apa 


moo B 


2 Copy each table and give the missing percents. 





® Let’s solve some percent problems. 





Investigating the Ideas 


Your body is about 
665% water. 


Can you change this percent to 
a decimal or a fraction and then 


find out how many kilograms 
of your body are water ? 








Discussing the Ideas 


When you work with percent problems, you use either fractions 
or decimals to do the computing. You will find that sometimes 
it is easier to use a decimal, while other times it is easier to use 
a fraction. In each problem below a decimal and a fraction are 
given for the percent. Tell which one you would use to solve 
the problem and explain why. 


1. Aman saved ce of $848. How much did he save ? 
255% — 0 bee 


2. 44% of the — in a small town are adults. 
There are 725 people. How many adults? 44% = 0.44 = i2 


3. In a basketball game, Tom made exactly 373% of the shots he 
attempted. He attempted 24 shots. How many shots did he 
make? 373% = 0.375 = 2 


4. About 68% of 97 square kilometres is covered by water. mo 
much of the area is covered with water? 68% = 0.68 = #4 


5. Aman paid 24% of his yearly income in taxes. His income 
was $8357. How much tax did he pay? 24% = 0.24 = 
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Using the Ideas 


Short Stories Vvate a 





1. Earth’s surface: 75% water. 6. When water freezes, its volume 


A What fraction is this ? increases by about 9%. Freeze 
sp What percent of Earth's 500 cubic centimetres of water. 
surface Is land ? a How much does the volume | 
increase ? 
B What is the volume of 
the ice ? 





2. Ocean: water and dissolved 
minerals. Minerals: 33%. 
What percent water ? 


7. a Milk: 874% water. 
What fraction is this ? 
Bp Boiled potato: 80% water. 


3. Acertain type of rock is 3% What fraction is this ? 
water. How much water ina c Fried chicken: 52% water. 
A5-kg rock of this type ? Give the lowest-terms 

fraction for this percent. 

4. Blood: 90% water. p Egg: about 3 water. 

a Adult: 4.75 litres of blood. What percent is this ? 
How much water ? —e Bread: 36% water. 
B Child: 2.38 litres of blood. How many grams of water 
How much water ? ina 480-gram loaf ? 
» F Apple: 85% water. How 


many kilograms of water in 10 
kilograms of apples ? 
* 8. About 45% of all water on Earth 
san evaporates each year. Give a 
5. Floating ice: 123% above fraction for this percent. 





the surface. %* 9. When water changes to steam, 
a What percent is below its volume increases by 

the surface? — 167 000%. What is the volume 
B What fraction is above of the steam from 1 cubic 

the surface ? centimetre of water ? 
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@ How can you find the amount of 
discount and the sale price? 








Can you find how much you would save by buying one 
of the items on sale ? 





Discussing the Ideas 


1. The amount you save by buying on sale is called the amount 
of discount. The percent off the regular price is the 
discount rate. 

A Which of the discount rates above is largest ? 
B Which item has the largest amount of discount, 
the bicycle or the record player ? 


2. What fraction is the discount rate for the record player ? 
3. Explain how you would 


find the sale price 
of the bicycle. 





4. How would you find the sale price of a tennis racket ? 
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Using the Ideas 


1. Study the first two rows of the table. 
Then give the missing entries. 


$10.00 
$10.00 
$ 5.00 


$ 5.00 
$12.00 
$ 8.00 
$16.00 
$30.00 





2. Each of the following is an original price. Give the sale price 
if the discount is 10%. 
a $10.00 c $50.00 E $6.40 
B $4.00 p $25.00 F $1.80 


3. Give the sale price for each part of 
exercise 2 if the discount is 25%. 


4. Use the given price and percent 
discount to find the sale price. 
a $10.00; 5% p $25.00; 50% 
B $5.00; 20% E $50.00; 40% 
c $9.00; 20% F $36.00; 334% 





STORE A 
5. Which store will sell the 
dress at the lowest price ? SD peta foiscounr 20% 





What is the sale price ? 





Solving Story Problems 


GREESULRID 


Greenland is the world’s largest 
island. It is a county of Denmark, 
even though it is separated from 
Denmark by 2080 km of ocean. 


ve 









Greenland is about 20% Julianerae 
of the size of Canada. 


1. Greenland is about 20% of the size of Canada. 
The area of Canada is 9 975 800 square kilometres. 
About what is the area of Greenland ? 


IM 


The area of Denmark is about 2% of the area of Greenland. 
About what is the area of Denmark ? 


3. The ratio of the population of Greenland to the population 
of Denmark is 1:150. If the population of Denmark is 
4 581 000, about what is the population of Greenland ? 


4. About 85% of Greenland is covered with ice. 
About how many square kilometres is that ? 


5. Greenland is 2670 kilometres from north to south. The northern 
tip of Greenland is just 716 kilometres from the North Pole. It is 
the world’s northernmost land. About how far is the 
southern tip of Greenland from the North Pole ? 


6. Most of Greenland lies above the Arctic Circle. Look at the map above 
and estimate the percent of Greenland that lies above the Arctic Circle. 
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Solving Story Problems 


1: 


Using Our Natural Resources 


The circle graph shows approximate 
percents of three major uses of wood. 


A 


This graph shows the approximate percent 
of petroleum used for two products. 


A 


The graph shows approximate percents 
for some common uses of coal. 


A 






The amount of wood used for 
lumber is about how many times 
the amount used for paper ? 

If wood were measured by the 
kilogram, how many kilograms of each 
tonne of wood are used for fuel ? 


An average oil well produces about 2160 litres 
of oil a day. According to the graph, how many of 

those litres are used for gasoline ? 

Oil is measured by the barrel. A barrel contains 159 litres. 
According to the graph, about how much petroleum from each 
barrel is used for fuel oil ? 

About 4 litres of each barrel of petroleum is used for jet fuel. 
Is this less than 1%, about 2%, or about 20% ? 






Industry and production of electric 
power together use what percent of 
the total amount of coal produced ? 
Of each tonne of coal, how many 
kilograms are needed for fuel ? 
Railroads use about 10 kilograms 
of each tonne of coal mined. 

What percent is that ? 
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@ What is the meaning of interest? 





Investigating the Ideas 


| WANT TO DEPOSIT $100 FORA YEAR 





Can you find how much the bank would earn all together 


in these two transactions ? 





Discussing the Ideas 


1. When you put your money in a savings account, the money 
the bank pays you for the use of your money is called interest. 
How much interest would $100 earn at a 5% yearly 
interest rate ? 


2. When you borrow you must pay interest for using the bank’s 
money. How much interest would you pay for $100 if the 
yearly interest rate for loans were 10% ? 


3. How would you find the interest on these savings ? 


Yearly interest rate Amount of interest 


for one year. 





4. How much money would you have at the end of one year ? 
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Using the Ideas 


1. Follow the interest flow chart to find the amount of interest 
for each amount of savings and rate of interest. 





A Savings: B Savings: c Savings: ob Savings: 
$200 $500 $1000 $700 
Rate: 4% Rate: 5% Rate: 6% Rate: 3% 


2. Study the first row of the table. Then give the missing 
entries for the rest of the table. 














$100.00 


oe Co 
co 
0m [aw 
mec [oe 
ese [ae 
ae 

Tere [oe 


% 3. Suppose a man invests $1000 at 5 percent per year. 
_At the end of each year, he leaves his interest in the 
account to draw interest the next year. How much would 
he have in his account at the end of 3 years ? 
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Discussing the Ideas 


te 


. How can you express 


. Study example s. Then give 






*% Can you solve percent problems? 





Three types of simple equations are given in the examples. 
To solve example a, you must find the product of the two 
factors. In examples s and c, the products are given and 
YOU: must ue the RSS) nS factors. 





Connie the ines 

a Youcan solve a if you multiply 5 by |. 
p Youcan solve s if you ee 35 by ill. 
c You can solve c if you __? __ 35 by 7. 


. Problems using percents are solved much the same as the 


examples in 1 above. Give the missing numbers. 
aA Tosolve8 x 25% = n, you multiply 8 by |llj. 
B Tosolven x 25% = 2, you divide 2 by ||. 

c Tosolve 8 x n = 2, you divide ||| by 8. 


the number for nin 2c [a] 10% of what numberis 7 ? 
Se ee 
as a percent ? SS x 


10% xn=7 
It is often helpful to write an n=7=+10% 
equation before attempting 
to solve apercent problem. 
Study example a, then give 
the number for rn. 


LE: Bie Al 
n=/1-+7% 


n = lll 





[8] What percent of 12 is 9 ? 
eS 


the missing percent. Note 
that you must change the = [Ihl% 
fraction to a percent. 





Using the Ideas 


. Give the missing words and numbers. 


a Tosolve 6 x 7 = n, you multiply 6 by |jill. 

B Tosolve9 x n = 54, you divide 54 by Iii. 

c Tosolven x 4 = 48, you__?___ 48 by 4. 

p Tosolve 30 x 10% =n, you __?__ 30 by 10%. 
E Tosolven x 10% = 3, you__?__ 3 by 10%. 

F Tosolven x 50% = 4, you divide 4 by |||. 


. Solve each of the equations in exercise 1. 


. Solve the equations. When your solution is a decimal 


or a fraction, give a percent for the solution. 


a LOexen =-2 cnx 10%=12 - nx 60%=12 
Answer: n = 20% vp 60x n=15 G™ 11 X420905- 
Rex fi 5 E 20 x n= 10 H. 16 <7? 52 


For each exercise below, write and solve an equation. 
Be sure to give a percent when you are asked to. 


4. 
5. 
6. 


25% of what number is 8 ? 
What percent of 25 is 5? 


20% of what number 
equals 9 ? 


7. What percent of 50 is 40 ? 
8. 10% of what number is 15 ? 


. What percent of 60 is 45 ? 
10. 
Tit: 
12. 
13. 


124% of what number is 6 ? 
What percent of 8 is 1 ? 
50% of what number is 73? 


What percent of 4 is 3 ? 


14. 


15. 


16. 


The sign in the store window 
said 20% off on all items. 
Tom figured that this sale 
would save him $2 on the 
football he wanted. What 
was the original cost of the 
football ? 


Jane bought a $12 mini skirt. 
It was on sale for $9. What 
was the percent of discount ? 


Tim had $20. If he spent $2, 
what percent of his money 
did he spend ? 
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* 7. 


. Copy the table and 








. Give the following ratios. iSO cm 
a Sam’s height to Sue’s 120 cm 
sp Father's height to Mother's 90 cm 
c Sue s height to Father's Bate 
p Sam's height to Father's 30 cm 





Sam Mother Father Sue 


3. Give the missing numbers. 
A 2:1 = 4'llll p 5:2 = 10)hlll 
p 2:\l| = 8:12 e 3:\lI| = 30:40 
c 4:1 = llll:3 F |(|:8 = 77:88 


give the missing 
numbers. Each pair 
should give the 
same ratio. 











. Give the correct percent for each decimal. 

a 0.75 B 0.70 c 0.07 p 0.23 eE 1.00 
. Give the lowest-terms fraction for each percent. 

aA 90% B 80% c 873% p 36% E 45% 
. Compute. 

A 10% of 70 E 333% of 36 i 40% of 10 J 10% of 40 

B 25% of 20 F 75% of 4 URES Omar : 

c 30% of 40 c 20% of 50 

p 25% of 100 H 50% of 20 

Solve the equations. 


aA nx10%=10 €& nx334%=12 


B nmx10%=1 F nx50%=18 
c NxXx10%=2.) 4 imx%20%=20 
p Nmx25%=8 un nx40%=80 
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10. 


11. 


12. 


. Give the percent for n. 


. If the discount is 20%, give 





a 8xn=2 p 80xn=8 
B 8xn=4 —E 80xn=4 
c 8xn=1 F 80xn=10 


the sale price for each of the 





following. 

a $10.00 E $15.00 
B $5.00 F $100.00 
c $1.00 c $25.00 
p $4.00 H $17.00 


For the following amounts, give the amount of interest earned 
in one year at 4% per year. 
a $100 B $10 c $50 p $25 —E $15 


13. Robert said, “3 of the children 
in this school are in my class.” 
What percent of the children 
are in Robert's class ? 





miealeandirelekctog 14. Pam said, “| spend 9 out 
The circle graph shows how Bill of 12 months in school.” 
might spend an average 24-hour What percent of the months 
period. Give the numbers of hours does Pam spend in school ? 


for each of the four activities. 
*& 15. Tim brought home 6 boxes 


In Alice’s class, 333% of the of strawberries. He said, 
children ride the bus. If there “This is 10% of what | 

are 36 children in the class, picked.’’ How many boxes 
how many ride the bus ? of strawberries did Tim pick ? 


Sah 





. Give the correct sign (<, >, =) for each |||). 
a 4 fll) 0.334 c 56 754 lll) 57 654 E 34 lll) 3.25 
B AA } p 3.07 ll 3.007 F 23 lh 2.50 


. Solve the equations. 
A 587+395=n c 324x32=n ce 617+m=1076 e@ 21xn=1827 
B 803—695=n bp 1421=53=n fF n—374=297 uw n—45=19 


. Solve the equations. 


az+4=n p 34 -—13=n « 5'x 3='n uy 2+2=n 
Bp 24+44=n etx2=n nH 24x 12=n kK 4+2=n 
c f—f—n F2x2=n 1 1+2=n Le > eon 


. Find the perimeter of each figure. 


A B 


in ae 


Saat 14.2m 


. This table is about 
squares. Find the 
missing numbers. 









. Find the area of this triangle. C 





. Find the volume and 
surface area of this 
figure. 
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GUNG WOM BOY 


. Your body contains 206 bones. 
About J of these bones are in 
your head. About how many 
bones are there in your head ? 


oO 


. Muscles make up about 0.4 of 
a man’s body weight. What 
do the muscles of an 

80-kg man weigh ? 


~“ 







. In one day, aman 
breathes in about 
11.4 cubic metres of 
air. About 0.05 of this is oxygen 
that is absorbed into the blood 

stream. How many cubic metres 
of oxygen is this ? 


. Aneye blinks 
about 25 times 
each minute. 
About how many times does 
it blink in a day (24 hours) ? 


. Your intestines (large and 
small) are about 
7.6 m long. Your 
small intestine 

is about ¢ of 

this length. How 
long is your small 
intestine ? 








. The brain of a baby is about 4 


. Your heart beats 


10. 


. The liver ts the largest 


. Aman’s brain is between 0.02 


and 0.03 of his body 
weight. Between 
what two numbers 
is the brain weight 
of a 70-kg man ? 





its body weight. About how 
many grams does the brain 
of a 3.7-kg baby weigh ? 





about 80 times a 
minute. About how 
many times does it 
beat in a day ? 


. The body of an adult contains 


about 4. 7 litres of blood. A blood 
donor usually gives 470 ml of 
blood. What fraction of his blood 
does the donor give ? 


Your body contains about 160 900 
km of blood vessels. Write 
this number as a power of ten. 


gland in your body. — 
Ina 66.5-kg 

person, the liver is 
about 3 his body weight. How 
many grams would that be ? 
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4B Probability 


@ Let's explore some probability experiments. 


Investigating the Ideas 


Here is a probability experiment for you to try. 





Keep a tally 
of the outcomes. 


Toss a penny. Tails Heads 


How many times do you think 
y 7 Try it and record 


your results. 


you will have to flip a penny 
before you get 50 heads ? 





Discussing the Ideas 


1. a What fractional part of the tosses of a coin should 
come up “heads” ? 
B What part should come up “tails” ? 
Do you think you will always get the same number of heads 
as tails when you toss a coin several times ? 


2. Predict, as closely as you can, the number of heads and tails 
that you think will appear after 
A 10tosses. Bs 20tosses. c 5Otosses. ob 1000 tosses. 
—E your Classmates each toss a penny once, and the results 
are combined. 


Give reasons, if any, for your predictions. 
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Using the Ideas 


. Complete a table like the one below for the coin-tossing 
experiment. Use the combined results of your class. 


. Use the table in exercise 1. 

total number of heads 
total number of tosses 
B Is this ratio more than 3 or less than 3 ? 


a Write the ratio: 


. The spinner is divided into 3 parts of equal 
size. If you spin the arrow several times, 
for what fractional part of the spins will 
the arrow probably stop in region B ? 





. How many times do you think you would have to spin 
the arrow to get 10 ‘‘B” outcomes ? 


. Suppose a cube has the letters 
A, B, C, D, E, and F on its faces. 
If you toss the cube several 
times, for what fractional part of 
the tosses should the cube land 
with the face lettered C on top ? 





. Predict, as closely as you can, the number of times each 
letter on the cube in exercise 5 should appear after 
A 24 tosses. B 48 tosses. c 72 tosses. p 600 tosses. 
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© Let’s experiment with pairs. 





Investigating the Ideas 





First Second 
spinner spinner 


Second spinner 





First spinner 


Can you use spinners | For 100 spins, tally 
like these to carry the number of times 


out this experiment ? each number pair occurs. 





Discussing the Ideas 


1. a How many different outcomes can this experiment have ? 
Do you think each outcome has the same chance of happening ? 
For what fraction of the spins should each outcome occur ? 


2. a Tabulate the combined results of your class for this 
experiment on a co-ordinate grid like the one above. 
Bp Did each outcome occur about the same number of times ? 
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Using the Ideas 


1. a Write the ordered pair 
that represents the 
outcome shown here. 

B How many times did this 
outcome appear in your irst Second 
class experiment ? FS SPionas 

c Did this outcome appear for more than, less than, or exactly 
6 of the number of spins ? 





2. An experiment consists of 
spinning the pointers on 
both spinners and recording 
the outcomes. The outcome~—_- eran d 
shown is (2, 3). ler spinner 
A List all of the possible outcomes for this experiment. 
sp For what fraction of the spins should outcome (2, 3) occur ? 





3. Suppose a penny and a nickel are tossed at the same time. 

a Complete the table : 
of outcomes. 

B How many outcomes are 
possible ? 

c If both coins are tossed 
several times, for what 
part of the time would you expect to get heads on both coins ? 

p For what part of the time would you expect the coins 
not to “match” ? 
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@ What are equally likely outcomes? 





Investigating the Ideas 


Label each side of a six-sided 
pencil with one of the digits 
1, 2, 3, 4, 5, 6. Roll the pencil 
along a table and record the 
top number when it stops. 





How close can you come to predicting the number of rolls 
you must make before recording ten 2’s ? 








Discussing the Ideas 


1. If all possible outcomes of an experiment have the same 
chance of occurring, we say these outcomes are equally 
likely. Do you think the outcomes in the Investigation 
are equally likely ? 


2. Explain how you made your prediction in the Investigation. 


3. a What are the possible 
outcomes for the spinner 
if “liners” are not counted ? 
B Do you think the outcomes 
are equally likely ? 
c Which outcome do you think 
will occur most often ? 
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Using the Ideas 


For each probability experiment below, tell whether or not the 
outcomes are equally likely. If the outcomes are not equally 
likely, tell which outcome is most likely to occur. 


1. Toss a cube with faces 2. Open a dictionary at random 
numbered 1 to 6. Record and choose the last digit of 
the number on the top face. the page numeral. 





3. Drop a 20-cm pencil 4. Open a paper fastener 
on a paper with lines as shown here, and toss 
drawn 7.5 cm apart. it onto your desk. Record 
Record whether or not which way it lands. 


the pencil touches a line. 


Si 
—S 





5. Toss an object like this 6. Spin the arrow and record 
and record the letter the letter of the region 
on the top face. in which it stops. 





335 





® What Is probability? | 





Investigating the Ideas 





Pin or : 
thumb tack | 
Make a spinner like this one. | 
? ; Paper clip | 
When you spin the paper clip, 
do you think you are more neve | 
likely to get an even number ee nonrd 
or an odd number ? or board 


How closely can you predict the number of odd 
numbers you will get in 30 spins ? 





Discussing the Ideas 


1. a Are the three outcomes for the spinner experiment 
equally likely outcomes ? 
sb The chances of getting a 2 are 1 in 3. The probability 
of getting a 2 is 4. What are the chances of getting a 3 ? 
c What is the probability of getting a 3? 


2. The chances of getting 
a head are 1 in 2. 
What is the probability 
of getting a head ? 


3. a What are the chances 
of getting a vowel ? 
B What is the probability Toss a cube that has one 


: > of the letters A, B, C, D, 
of getting a vowel : E, F on each face. 
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1. These two cards are turned over and shuffled. 
If one card is then turned up, two equally 
likely outcomes are possible. 


A 
B 


A 


A cube with letters A, B, C, D, E, F is tossed. . 


Using the Ideas 





What is the probability that a star will be turned up ? 
What is the probability that a square will be turned up ? 


What is the probability that the letter A 
will appear on top ? 

Think of the 6 equally likely outcomes. 
What are the chances that a consonant will appear on top ? 
What is the probability that a consonant will appear on top ? 





p Certain letters, like E, look about the 


A 


. Two spinners like these are spun. 


same after they have been turned 
upside down, as in this picture. 
Which of the letters A, B, C, 

D, E, F have this property ? 
Think of the 6 equally likely 
outcomes. What are the chances 
that a letter with this property 
will appear on the top face ? 
What is the probability of getting 
a letter with this property ? 





What is the probability that 
the pair (2,2) will appear ? 
In the 9 possible outcomes, 
how many chances are there 
of a pair appearing with both numerals the same ? 
What is the probability of getting a pair with both 
numerals the same ? 

What is the probability of getting a pair that has 

a sum less than 5 ? 
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moo 8 


G 


. The outcome shown in the picture represents the pair (3, 4). 


A 
B 





If you do not count spins that end on a line, how many 
outcomes are there for this spinner ? 

Do you think these outcomes are equally likely ? 

What are the chances of spinning a 2 in one spin ? 
What is the probability of spinning a 2 ? 

Of the 4 equally likely outcomes for the experiment, 
how many are even numbers ? 

What are the chances of spinning an even number in one spin ? 
What is the probability of spinning an even number ? 





List the 16 outcomes. Are they equally likely ? hea 
(2,1) is one of the 16 outcomes. What are the 7, 
chances of spinning a (2, 1) in one trial ? het 
What is the probability of spinning a (2 1) ? 

Of the 16 equally likely outcomes for the experiment, (2 
how many have both numbers the same, like (1, 1) ? 

What are the chances of spinning the same two \3 


numbers ? 
What is the probability of spinning the same two numbers ? 


Mathematical calculations have shown that if you choose a group of 25 peop 
the chances are about 1 in 2 that two of the people will have the same birthd 
If there are 35 people, the chances are about 3 in 4 that this will happen. — 


A Find alist of the birthdays © c Doany members of your family 


of famous Canadians. have the same birthday z 
Did any of the famous Canadians have 
the same birthday ? 


p Make a survey of the classes in your 
school to see if any two people i in a 
Did any members of the group you ~ class have a birthday on the same 
chose die on the same day ? _ day, and report your results. - 
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. Remember that a prime number has exactly 2 factors. 
a Name an odd number that is not prime. 

B Name a prime number that is not odd. 

c List the prime numbers between 20 and 40. 


. Compute the following. 





aA 7428 B 7090 c 924 p 2052 ~ 38 
6917 —3774 x 38 
+3844 F 
G 
. A Which two triangles 
are congruent ? L 
sp Whichtwoaresimilar / i D 
triangles ? Ser B E 
; G H , K 
. Find the sum or difference. 
Ag+? e3+4 E sank 6 73+ 3 
s.at+3 eee tb 4 u 6]— 54 
. Change each fraction to lowest terms. 
A 46 B 26 ci p 33 e 32 
. Express as an improper fraction. 
A 33 B 13 ct AF p 73 E 34 
. Express as a mixed numeral. 
Aves B 33 c D 2 


45 
7 
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Mee Positive and Negative Numbers 


® Let’s explore positive and negative numbers. 





Investigating the Ideas 


Here are some situations that can be described by using 
positive and negative numbers. 


Can you show some other situations like these ? 








Discussing the Ideas 


Situations such as those above suggest the invention of numbers 
for the points opposite the whole-number points on the number 
line. The symbols for these numbers are given in red on the 
number line below. These numbers are called negative numbers. 
The non-zero whole numbers are often called positive numbers. 





“6D A oe Siar 27 eee ae =O 1 21443" 4°" 5 eaeG 
1. Why do you think pairs of positive and negative numbers, 


such as 4 and -4 are sometimes called opposites ? 


2. Choose some positive and negative numbers and give the 
opposite of each one. | 


3. How could you locate the point for —27 on the number line ? 
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Using the Ideas 


1. Imagine cutting =| oe 


out a number-line 
strip and folding 
it along the blue line. 

A The point for 3 would fall on the point for what number ? 

The point for —4 would match with the point for what number ? 
If the strip were long enough, ~62 would match with what 
number ? 

p What number would match 103 ? 





oO 


2. Give the opposite of each: 
Ab 20a Cm coy hE 9 c 56 1 -18 K« -268 wm —786 
SOPs Oe Oona Fic 20 THe OO. siden O09. by 097 n ~260 


3. Copy and complete this number-line picture. 
—10 FQ] ~~ —-~ 2 


4. The planet Pluto has 
an estimated surface 
temperature of 194°C 
below zero. 

a How could you 
represent this 
temperature ? 

B Give the opposite 
of this temperature. 


% 5. What is the opposite 
of the opposite of 
the opposite of 9 ? 
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®/et’s explore basic principles 
for addition of positive and negative numbers. 


Investigating the Ideas 


Study the patterns. 





: a 1+1= 








oe — O+1= 














[| 
= 
: a 2+2=[ | 
~ 












Can you find each of these sums and then write a rule 
for adding any negative number and its opposite ? 





Discussing the Ideas 


Use positive and negative numbers to give examples. 
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Using the Ideas 


. The number line i You to think gegin hk wate deetfercntys: 
suggests that we can betes 1) 0) | 2 eae 


solve the equation —1 + 1 = n by thinking about a jump 1 unit 
to the right from —1. What is this sum ? Solve each equation. 

It may help to think about the number line. 

A ~24+2=n c —44+4=n €e —10+10=n ge —974+97=n 

B ~343=n pb —~5+5=n fF —53+53=n un —508+508=n 


. Find the sums. Because of the commutative and associative 
principles, you can first find the sum ofthe addends given in red. 
a1+2+-2 ¢ 44+1+4+-1 € 6+5+-5 6 24+6+-6 
pB2+3+-3 0-4+4+6 F -7+7+3 4 -8+8+4 


. The basic principles will help you complete each exercise. 
Give the number for a. Then give the number for b. 

a Since —25 + 25 = a, we know that 25 + —25 = b. 

B Since —~3 + 0 =a, we know that 0 + —3 =6. 

c Since 10 + —7 = a, we know that —~7 + 10 = b. 

p Since —5 + (~4+ 4) = a, we know that (-5 + —4)+4=b5b. 


. These temperatures were recorded on board a trawler in the 
North Atlantic. Tell whether the temperature rose or fell and 
give the number of degrees of change for each morning. 


, 9 a.m. 


7 ) 

















£ 
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® Can you add positive and negative numbers ? 


Investigating the Ideas 


Use counters or checkers. 
Think of the two colors 
as opposites. 





Zi ta nSE 





Can you use this idea avcSsiow = 2 derek eee 


BS!) 75 & 2 8 ps4 arse ae 


and your counters to 
find these sums ? 





Discussing the Ideas 


1. What key ideas did you need to find the sums by using 
the counters ? 


2. a One student found the sum 
of —2 and 5 by finding the = 
sum inthe box. 2+5=N" 


How is this method like using the counters ? 
B What basic principles were used to find this sum ? 


3. a How would you find the sum 5 + ~8 by using counters ? 
By using the method in exercise 2 ? 
B Can you think of another way to find this sum ? 
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Using the Ideas 





5 = 
. Find the sums. The red and blue numerals may help you think 
of the counters. 





SP 3 =n 
—12+4=n 

. Find these sums. 
A 4+72 c 2+ 73 eE~9+5 « 84+ 717 
Bp 8+5 p 10+ 6 F12+72 nH 564+ —-5 


. Think about jumps on the number line, starting at 0. 





wt 5D on 4+ 9= hn 


. Draw number lines and show the jumps for each sum. 
Write an equation for each number-line picture. 
A4+3 sb 4473 ¢ 3473: vd 6+73 Ee 6+3 
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Solving Story Problems 


Write and solve an equation to answer the question 
in each problem. 


1. These are pictures shown on television during the countdown 
and launching of a rocket. 





If you started watching at “minus 4,” which screen would 
you be watching after 7 seconds ? 


2. Jerry keeps track of some of his bike trips on a map like this: 


pile Ml | Gola) Ae ot 
8) 9) a a) ap 


WH W4 WS W2 Wi HOME Ei ES e€4 €E5 





If Jerry starts at home, how far from home is he after a trip 
4 blocks west, followed by a trip 9 blocks east ? 


3. Water freezes at the temperature of zero degrees Celsius. 
We often speak of temperatures above and below zero. 
If the temperature was 12° below zero and rose 24°, 
what was the new temperature ? 


4. a If you spend $5 and earn $8, how much richer 
Or poorer are you ? . 
B If you earn $6 and spend $9, how much richer 
Or poorer are you ? 
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Solving Inequality Problems 


This number line may help you complete some of the 
exercises below. 


-12 -11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 Zea Orel O) 87) 618. eee 0) td 2 


1. Complete each sentence. Then give the correct 
sign (<, >) for each |. 


10 flllk -24 


—5 lll) -6 





2. Jed and Sandy are playing a game 
in which they can get scores less 
than zero. They put rings around 
these below-zero scores. Who has 
the higher score for this game ? 





3. —7 is less than the number you get when you add 1 to ~7. 
What number is this ? Write an inequality statement about this. 


4. Use “greater than” or “less than” to complete each sentence. 
a Any positive number is __ ? __ a negative number. 
sp Anumber is__ ?__ a number that is to the left 
of it on the number line. 
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® Can you graph functions? 





investigating the Ideas 


The input-output pairs of numbers produced by a function machine 
can be used as co-ordinates. 


é Output 
Function Rule 


n+2 


(~4, 2) 
(Saal 
(~2, 0) 
(ela) 
(0, 2) 
(1, 3) 
(2, 4) 





When you draw the graph for the set of co-ordinates produced 
by this function rule, the points all lie on a straight line. 






Can you choose another function rule and draw a graph 
for the co-ordinates of points produced by your rule ? 








Discussing the Ideas 


1. Explain how to graph the points for (3, —4), (~2, —4), 
and (~2, 4). Are any of these input-output pairs from 
the function rule used above ? 


2. If you graphed the number pairs produced by the function rule 
O if input is even 

1 if input is odd 

would the points all fall on one straight line ? 


output = 
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Using the Ideas 


Find the missing numbers. Graph the number pairs. 





1. Function Rule 2. Function Rule 3. Function Rule 
n+3 ee ae WOES AMI 
Output Output 
—4 
A 
B 
Cc 
D 
E 
4. Function Rule 5. Function Rule 6. Function Rule 
(2xn)+1 (12+n)-1 
n Output Output Output 
4 A A 
14 B B 
23 c c 
35 D D 
44). E 
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. List the positive and negative whole numbers from -1°5 to 15. 


. Give the opposite of each: 


A 3 Bae S c 9 p©-/ EwhD F —75 e183 


. Give the sign (<, >, =) for each ||. 


a 6-6 8 Oil) “6 c ~30 |i 7 > —9 li -7 


. List the whole numbers greater than -10 and less than -5. 


5. Find the sums. 


A9+-5 €@c —-9 478 ce 1)-4+)7 8) gc 17/+74 1 ~44+9 
B Off 5 8D ao tee “Reel LZ H.-12+ 7-5 Js G+ 15 


Find the missing addends. 
A 4"3—=n= B 4 — 6 =n cH 16 — (7 =n, pO 


Use integers to write an addition equation for this problem. 
You lose $9 and then find $12. How much do you have ? 


Complete each sentence. 


a Anegative number is __ ? _ than a positive number. 


p _?__ is the only number that is 
never positive or negative. 

c A positive number is — ? _ than another positive 
number that is to the right of it on the number line. 
Would this also be true for two negative numbers ? 


. Solve the equations. 


A 2-3 = nee pi4,—42= 4-4n 
B 7 = 5 =f —5 E22 Je Sn 
c al — +33 F -4—-6 = 7-4" n 


. Find this sum. 


5 eeu O stale 5 SG tetas GQ aeaiys 
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. Find the sums and differences. 


Aer ao eB ea o-Onl cl) 7SI7RAD 256726 SE 619,643 87 R°58.3 
+47.7 + 54.8 —26.5 —37.5 +8.27 — 9.764 





. Find the products and quotients. 


Ad ee Be, 00 ce 4.26.8. pe0,6)54.6£} 0 .04)3.076. r.2:4)1.368 
x O27 x3 x 5.3 











. Find the missing percent or fraction. 





Function Rule 

. Copy and pty AREF = 5. Old Faithful, a geyser in 
complete the Yellowstone National Park, 
function table. erupts on the average of once 
every 64.5 minutes. 


a About how many times does 
it erupt in a 24-hour day ? 


B Starting right after an eruption, 
how many minutes pass while 
Old Faithful erupts 56 times ? 
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1. Assume that triangle ABC is congruent 
to triangle DEF. Complete the table. A 


I 2 
=~ ili 


A E F 


AC i 
BC 


i L DEF 
L BAC i 
CB CA San 


2. Look at a cube. 
a How many vertices has it ? 
sp How many edges has it? — 
c What can you say about the lengths of the edges ? 


3. Using centimetre squared paper, copy each figure and mark the 
point P. Then rotate each figure through 180° about P and draw 
its image. Use tracing paper if you wish. 








4. Draw a figure of your own on centimetre squared paper. Rotate 
the figure through 180° and draw its image. 
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5. Copy each figure on your graph paper. 
Then use the point slider to translate 
the figure and draw its slide image. 


6. How many different lines of symmetry does a square have ? 


7. a Give the co-ordinates of the midpoint of the segment 
whose endpoints have co-ordinates (1,1) and (5,5). 
sp Threecorners of a rectangle are at (2,2), (2,7), and 
(5,7). Give the co-ordinates of the fourth corner. 


8. Look at this pyramid. 





Be Se 

a Oncentimetre squared paper, 
draw a pattern for the pyramid. 
Be as accurate as you can. 

sp Cut out the pattern, fold it to 
form the pyramid. Use tape to 
fasten the edges together. 
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Antique Arithmetic 


Arithmetic students were busy scribbling these exercises into their 
‘“‘copybooks’’ over 100 years ago, in 1856. The exercises first appeared in 
Ray’s Higher Arithmetic, by Joseph Ray, M.D. At the time, most North 
Americans lived on farms and bought their supplies at general stores. Can 
you do some of them ? 


1. Which is the nearer number to 920736; 
1816045 or 25427? Ans. Neither. Why ? 


2. A grocer gave 153 barrels of flour, worth 
$6 a barrel, for 54 barrels of sugar: what 
did the sugar cost per barrel? Ans. $17. 


ee se 





3. A grocer bought 135 barrels of pork 
for $2295; he sold 83 barrels at the purchase price and the remainder 
at an advance of $2 per barrel: how much did he gain ? Ans. $104. 


4. A drover bought 5 horses at $75 each, and 12 at $68 each: 
he sold them all at $73 each: what did he gain? Ans. $50. . 


5. If a pulse beats 28 times in 16 seconds, how 
many times a minute is that? Ans. 105. 


6. | can pasture 10 horses or 15 cows 
on my ground; if | have 9 cows, how 
many horses can! keep? Ans. 4. 





7. If 13 men can build a wall in 15 days, in how 
many days can it be done if 8 men leave ? Ans. 39. 


8. If 14 men can perform a job of work in 24 days, in how many days can 
they perform it with the assistance of 7 more men? Ans. 16 days. 


9. Acompany of 45 men have provisions for 30 days: how many men must 
depart, that the provisions may last the remainder 50 days ? Ans. 18 men. 
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AGIINMIY CARD 1 


Use dot paper and try this game 
with a classmate. 


At your turn, you must connect two 
adjacent dots in the same row or 
same column. If the connection 
results in a square, place your 
initial inside, score one point, 

and play again. The first player 

to score 9 points wins. 





CTIVITY CARD 2 


Put a checker in one corner 
of a checkerboard. To move, 
flip a penny and 


(1) move one space up for a head. 


(2) move one space right for a tail. 


Use graph paper to show 4 possible 
paths to B. 


Can you show all 6 ways to get to A? 
Which square are you more likely to 
land on, A or B? 


ACTIVITY CA 8 


Can you find all the numbers less than 50 that can be 
represented by the triangular patterns below ? 


Second 


Can you find a pattern ? 


Use your pattern to find the thirtieth triangular number. 





f 


The area of the dotted square is 1, 

so the area of triangle Ais __ ? __. 

The area of triangle B is __ ? _. 

The area of the dotted rectangle is 2, 

so the area of triangle C is___ ? __. 

The area of square D is ___? __. 

The area of the figure outlined in red is ___ ? __. 


Can you find on the geoboard and draw on dot paper as many 
as 10 different figures with area 6 ? (Find one such figure that 
is unusual and compare it with others in your class.) 


ACTIVITY CARD 


What is the area of square A? 
What is the area of triangle B ? 
What is the area of triangle C ? 


Using the information about 
the areas of A, B, and C, what 
is the area of triangle D ? 


There are 8 triangles of different shapes 
with area 1 that can be formed on the 
geoboard. How many of them can you 
find and draw on dot paper ? 





Fold a square piece of paper 3 times, as shown, the last time along 
the diagonal. Then cut off a corner. 


<First fold 


Second ~S =. <Third fold 


Can you make a cut so that the piece you cut off will unfold 
to be a square ? an octagon ? a 4-pointed star ? 
another interesting figure ? 


ACIMIUY CARD 


There are at least a dozen three- 
and four-letter mathematical words 
hidden in the large square. 

You can spell out each word by 
going from square to square, 
making sure that each new square 
touches the one before it. 

An example is AREA, marked by 
the red path in the large square. 


How many mathematical words can you find in the square ? 





a a ee Te Rae ee ES ES 


“AETIUITY CARD 


Cut out 6 squares. ea] a ce 
Here is one way you could om ai 
tape the squares together 


to form a pattern that could 


be folded to make a cube. ' W 


How many different patterns 
that can be folded into a cube can 
you make by using the 6 squares ? 


(Draw a picture of each pattern you discover.) 


‘ACTIUITY GARD 9 


One of the numbers below 

is approximately the number 

of times an ordinary bicycle 

wheel goes around in one kilometre. 
Which do you think it is ? 


48 480 4800 


Can you find out how many times your own 
bicycle wheel goes around in one kilometre ? 





ACTIVI CALD 


Draw a 10-cm square and cut It 
into 7 tangram pieces as shown 
by the dotted lines. (Mand WN are 
the middle points of the sides.) 


Can you place pieces 1, 2, 3, 4, 
and 5 together to form 
a square ? a parallelogram ? 
along rectangle? a triangle? 
a trapezoid ? a hexagon ? 
another interesting figure ? 
(Draw a picture to show how you made each figure.) 


ACTIVI CARO 11 


These two “‘vases”’ are almost alike, except that the “rim” 
of one is “chipped.” 


Can you form each vase by using the 7 tangram pieces ? 





ACTIVITY GARD 19 


Copy and fill in the table below. 


Number of nails 
on the edges 


Number of 
interior nails 


Area of polygon faa ea 


Construct several more polygons on dot paper. Make a table 
like the one above. Can you discover a way to find the areas 
of polygons on the geoboard if you know the number of edge 
nails and interior nails ? 


AR TIITY GARD 13 


Figuring gasoline consumption 


Wi 


Took 6.5 litres to driving this 
fill tank after . f 


Wilf 


f 


Can you find how many kilometres this car can 
travel per litre of gasoline ? 


Try this with your family’s or someone else’s car. 





ACTINIIY CA 14 


A decimal approximation for the number z 
(the ratio of the circumference of a circle 
to its diameter) is 3.141592655389... . 


Which of these fractions is the best 
approximation for a ? 


B 377 Cc Seis) 


22 
A 7 120 T1 


i 


AGUIVIIY CARO 15 


You can put squares together 
to form a larger square. 

You can put rectangles together 
to form a larger rectangle. 


Which of the figures below can you put together to make a larger 
figure of the same kind ? (You may want to draw and cut out 


several of each figure.) 


Equilateral Rhombus Parallelogram lsosceles Quadrilateral 
triangle triangle 


(Draw pictures to show how you could do it.) 





ACTIN AGE 


Can you solve these fractional-number problems ? 


. Can you find the 3 different missing denominators 
inthe equation ++++4+4+2= 1 ? 


. What are the next four fractional numbers in the sequence 
EZ. 41 till Me = Uhl ? 


ey ed, iil 
225. 1 127 rie Mer ie Mls 


. What fractional number is 5 of the way between $ and {3 ? 


ACTINITY CARO 


How many of these problems can you solve ? 


1. Find two whole numbers whose product is 1 000 000 but 
neither factor has a zero in its representation. 


2. Write a numeral of ten digits so that the first digit 
on the left tells the number of zeros in the numeral, 
the second digit from the left tells the number of ones, 
the third digit tells the number of twos and so on until 
the tenth digit tells the number of nines in the numeral. 


. Place a mathematical symbol between 6 and 7 so that 
a number between 6 and 7 is represented. 











| For use with page 27 


Use ale a notation to ST as Ab zal suas 
si at ee 








Mie 9 AEN. D7 dds a a Oe 
2. 549 5. 7309 8. 36 482 11. 761 265 
3. 603 6. 9620 9. 83 722 12. 900 340 


Gye we correct sign eo or ie) for ech li. 
e oe a ay eee 






14, 639 ih 6 631 17. 12.407 il): 13.006 20. 32.507 rie 31 607 
15. 4368 |||) 4568 18. 84 732 | 84 901 21. 53 688 ||| 53 788 


(3-0 40)--hed feted ns le => lo > 
Ch xJ0) &J>. \° (\ x J000) + (+ x.J0O) +.4° J0° (S < 10000) + (e x JOO) + 
Reflected answers, Set1: J° (3 x 10) +\°: # (¢ x J000) + (@ x 100) + 


For use with page 27 


a the mer per spt a. uch give the product iS b. 





, UO APE DEN gic 
S27 x 107=7xa=b 6. 35x 10*=35xa=b 


peli WAG pe for a. Usely give the power of ten gi b. 





7. 700=7 x a- be Cid 5 000 21s a= 6 & b 
Laie 11, 60000=6xa=6xb 
9. 38000 = 38x a=38xb 12. 40000 =4xa=4xb 


Write each of the following as a product of a number between 1 and 10 
and a power of 10. 


14. 3000 16. 80000 18. 900 000 


40° JO00: 102° J3° \ * JOs) 42 AX 102° IN TX 105 
Reflected answers, Set 2: J° 1000: eC000* ¥° 100000: 5J00000* \° JOO: J05° 


A-1 


For use with page 33 


Find the sums and differences. Use base-six numerals. 





1.926 iene D ie Ay 3. 3(6) 4. 106) 
+466) +36) +5(6) —56) 
5. 10,6) 6. 15,6) 7. 13(6) 8. 11(6) 
+46) —5(6) +5.) +466) 


Find the products. Use base-six numerals. 


9. 3(6) Oy, otra Rip : 56) 11. 5¢) 12. 36) 
x46) aie Oe RelOy E21) atic) 
13. 2 6) 14. 10,6) 15. 13,6) 16. 14 (6) 

x 4(6) x 2(6) x 3(6) x 4(6) 


Reflected answers, Set 3: J° Jo(@)* s° Ji(@)* a sole)’ yor sete) 


For use with page 41 


Find the missing number in the addition and multiplication equations. 
Then solve the subtraction and division equations. 


1at4=13 6 et+5=11 9.c¢x7=35 13, bx6=0 
3-454) “Wa o=¢ 3 SSS ee eo oe 
2.6+8=15 6. s+6=14 . 10.7.3 
15—-8=b5 14-—6=s 18+-3=r 
3.x+4=12 7. r+9=16 V1; S.J — 
12-—4=x 16-—9=r 21 — [22s 
4.w+8=17 8. w+6=13 12. ax8 
17-8=Ww 13-6=Ww 56 -8=a 





Solve the equations. 
Licker Oi Zz 19.53 < S124 21. 72—~w=8 23. 36=tx6 
18. r—9=4 20. (64~8) x 8=a 22. 6=14-—b 24. (68 —38)+38=r 


Reflected answers, Set 4: J° 3° ® @* 9a° ®* 433° 0 





A-2 


For use with page 49 


Give the numbers for a and b. 
1. 10 x 1000 =a 
101 x 103 = 104 
2. 100 x 1000 = a 
102 x 103 = 104 
3. 10 x 10000 =a 
10! x 104 = 104 


Find the products and quotients. 


4. 40 x 700 =a 

40 x 700 = 28 x 104 
5. 500 x 80=a 

500 x 80 = b x 103 
6. 900 x 800 =a 

900 x 800 = 72 x 104 


7. 30 x 60 12. 4800 + 60 17. 700 x 9 
8. 4000 = 80 13. 90 x 80 18. 80 x 60 
9. 9 x 400 14. 1200 + 60 19. 4900 ~ 70 

10. 1800 ~ 20 15. 60 x 70 20. 800 x 3 

11. 4 x 700 16. 50 x 50 21. 3000 ~ 50 
8 20° JS' 80° 13° \SOO* JA C300* 48° 800 
Reflected answers, Set 5: J° {/0000:¢* #° S8000°:3* YX !800° 


For use with page 53 


Write and solve an equation for each exercise. 


1. The sum of 6 and 3 
is multiplied by 7. 
What is the product ? 

2. If you divide 42 by 6, 
then add 2, and multiply 
by 4, what is the result ? 

3. Find the product of 
5 times the difference 
of 15 and 8. 

4. What is the quotient 
when you divide the 
sum of 35 and 5 by 5? 


Reflected answers, Set6: J° (@ + 3) x \=e3' 


5. If you multiply 4 and 6, 
then add 16 to this product, 
what is the final number ? 


6. If 6 is multiplied by 9 and 
12 is subtracted from the 
product, what is the result ? 

7. The sum of 6 and 3 
is multiplied by 4. 

What is the result ? 

8. Beginning with 36, what is 
the result if you divide by 
9 and then multiply by 8 ? 


2 (¥ x e) + Je= v0 


A-3 


| For use with page 69 


Measure each of these segments to the nearest centimetre. 








1: 
2. 3 
4. 
5 6. 
Find the perimeter of each figure below. 
1é 8. 
7cm 
9 cm 
6 cm 








Reflected answers, Set 7: Jjjocw’ ¥ {5 CW 








| For use with page 75 | 


Give the number of lines of symmetry for each figure. 

| ag ; JL | 
Which figures have exactly 1 line of symmetry ? 
Which figures have no line of symmetry ? 


4. 5. 6. 


Reflected answers, Set8: J' v* ¢ J 








Hi 








A-4 


For use with page 85 


Find these sums 2s ces 





























22. GR. a 3. a7 = 4. #66 5. 321 

48 oe peated 3.8 +78 +468 

7. 461 8. 533 9. 520 10. 769 

—163 +729 —483 +845 

11. 825 12. 925 13. 1376 14. 1761 15. 6538 
+466 —776 +4842 —1247 +5473 
16. 5049 17. 4231 18. 2642 19. 7487 20. 8076 
—3369 —2146 —1888 +6591 +8935 

21. 561 22. 31 23. 6483 24. 3651 25. 4863 
48 257 21 4888 295 
+361 +3405 +378 +31 +5906 








Reflected answers, Set9: J° 90° S' JOov° 3° J8* ¥ ise’ B Ass 


| For use with page 93 






































Find the product. 
ocd ab ESS 3. 71 greg 5.69 
eo GO. ee SAS eae x 93 x 34 

7. 54 8. 74 9. 243 10. 576 
x63 x 56 x37 x 61 

12. 409 13. 283 14. 465 15. 827 
x73 x 96 x 64 x 36 

17. 615 18. 753 19. 358 20. 408 
x 324 x 466 x 722 x 807 

22. 2648 23. 7407 24. 6532 25. 4309 





x 321 x 648 x 483 x 243 











Reflected answers, Set 10: J° 5225° 3° Sess’ 3 J\\e* ¥ Je8l* BW Slo08 


A-5 


For use with page 103 


Find the quotients and remainders. s 
1. 27)166 2. 51)258 3. 34)243 ae 69)209 a “8, 56)226 
6. 42)255 Tae) 107, 8. 64)389 9. 73)295 10. 32)262 
11. 75)455 12. 48)243 13. 81)409 14. 58)353 15. 25)180 
16. 67)610 17. 19)117 18. 92)371 19. 31)157 20. 88)355 


21. 95)478 22. 46)371 23. 70)354 24. 83)501 25. 28)11 
Find the divisor for each exercise. 

48 72 64 52 61 
26. illl)240 27. |l)576 28. lll|)448 29. |illl)312 30. |illl)549 


Reflected answers, Set11. J° @HY* S' 23° 3B \we’ H3HS* WB gus 


For use with page 105 


Find the quotients and remainders. 





1, 34/2404 2. 61)2647 «3. 27)1827 «= 4. 87)2054~—sB. 46) 4303 
6. 93)2336 7. 41/3083 ~=—«-8.-66)4828 ~=—- 9. 51) 3387 ~—«10. 22) 1662 
11. 38)1610 12. 95)5812 13. 39)2465 14. 63)3930 15. 83)4663 
16. 24)798 17. 48)2567 18. 88)3006 19. 55)4023 20. 69)1663 
21. 96)6828 22. 29)1400 23. 32)1799 24. 60)5071 +—«25. 45)1921 


26. 84)6137 27. 67)2022 28. 73)5189 29. 57)5310 30. 92)3336 





2’ 33 BS2 
Reflected answers, Set 12: J° \3 Bi3° Sti Bbv¥e* 3° Pe BIe* F $3 HE3° 


A-6 


For use with page 117 


Find the quotients. 


; 1. 36)11 808 Ogee 42)211252 3:100)00 973 4. 81)35 154 
5. 64)32 960 6. 72)24 840 7. 26)10 608 8. 33)20 592 
or io o27 10. 84)34 944 11. 93)19 995 12. 46)29 164 

13. 51)16 626 14. 65)29 445 15. 38)33 136 16. 15)8040 
17. 94)38 728 Ss 18. 74)23 310 19. 86)44 204 20. 54)39 042 
21. 28)17 976 22. 35)16170 23. 62)23 870 24. 15)53 475 
25. 34)27 710 26. 52)26 468 27. 81)35 316 28. 46)43 286 
Solve each story problem. 
29. There are 12 eggs 30. Mr. Perez gets 16 km to 1 litre 
in one dozen. How many of gas. How many litres of gas is 
dozen in 60 816 eggs ? needed to travel 2302 kilometres ? 


JX SiS. 18:53)2° 10° Pit: 50° ASS 
Reflected answers, Set13: J° 358° 35° e=0e* 3 evl* w¥ Yo" 


For use with page 113 


Find the quotients and remainders. 





eat 36)18 bo 2. 48)29 808 - 3. /1)30 814 4. 66)22 770 
5. 82)34 932 226. 53)27 295 7. 27)17 666 8. 38)28 234 
9. 62)83 454 10. 15)93 180 11. 73)315 240 12. 21)113 646 


13. 91)219583 14. 56)190523 15. 45)182880 16. 17)109370 
17. 28)129864 18. 84)222699 = 19. 63)116130 20. 32)162 061 
21. 400)2800 22. 300)2700 23. 544)2176 24. 432)3024 


JM ve38"* 38° See) BI2* Ja J8Y3 BSJ* SO° POeT BIZ 
Reflected answers, Set14: J° 2/@* SS eSl* 3° ¥38Y° ¥ BY2° 


A-7 


| For use with page 127 | 


Copy each factor tree and give the missing factors. 








4. il» ti > i> tL 6. til >< > Il > 


tlh x A ze Ali Wx All 
, 
7. > OL 8. il ti >I 9. i >> <i 
Wx HN x Ail mM TK x Al 
260) 130 IK x OA 
SLO 


Reflected answers, Set15: JUS \° S3I3° FN II 


| For use with page 133 | 





eamprete tt bas ERR! 





Use the method above to give the GCF for each pair of numbers. 





5, 1.5,,00 6. 12, 36 7. 24,60 8. 36, 66 
Use the prime factorization method to find the GCF for the two numbers. 
Ch ish GI) 11. 48,56 13. 49, 63 1 Oue4onye 
10. 26,52 12. 39,65 14. 42,70 16. 36, 160 
2 eS eee 


Reflected answers, Set16: J° J/°3S \iv* SLs v2 Jo S0° 





A-8 








For use with page 135 


Complete the following. 


aw 


Use the method above to find the LCM for each pair of numbers. 


5. 3,7 7. 12,14 9.4,24 — 11. 28, 40 
6. 14,18 8. 21, 30 10. 21,9 12. 24, 32 
Use prime factorization to find the LCM for each pair of numbers. 
13. 30,4 14. 18, 28 152415336 16. 21, 42 
Find each of the following. 
17. The LCM of 3,9, and 21. 20. The LCM of 7, 15, and 20. 
18. The LCM of 4, 7, and 12. 21. The LCM of 14, 24, and 33. 
19. The LCM of 9, 30, and 42. . 22. The LCM of 18, 36, and 42. 


S ¥ 8 1S Je 50 S¥ 58° 35 3° tO Wt tS as°" 3B IS Sv Be T8* > HIS 
Reflected answers, Set 17: J° @ JS /8 S¥ 30 3@ 49 ve ey 


For use with page 147 


™ ‘ RO 7 cm a : aS: es 
Bisse ase ee ee hates it & ‘oa a ice mn 
:  —— = 














12. 22 16. 14 20. 3° 24, 18 28, 32 
13. 33 17. % 21. 2 25. 18 29. 22 
14, 2 18. $ 22. 22 26. 22 30. J 





g2* ye 2 da 4° 33° 2° sy 2 
Reflected answers, Set18: J° A®&2) 3° AS?’ eB Yo’ Y YO” Va YO? 





A-9 


For use with page 157 


Give the correct sign (= or #) for each ll. 
Use the cross-product to help you find your answer. 





1. aias 4 elas elt a8 
x6 ll) 28 5. 34 lit 22 8. $l % 11. 33 lil 38 

3. 3 ll) 33 6. +8 ll) 33 9. alllh x 12. 48 il 28 
Give the missing numerator or denominator. tactile ties 
13.4=8 16. 4¢2 = 19. =x 22. aR 
14. 5= 4 17, ¥=23 20. 13 = + 23. Ai = 36 
15.2=7 18. # = 3 21. FG 24. 5 =5 
Give the whole numbers named by these fractions. 

25. = 26. > 27. 2 28. % 


ge’ so* Ja t8° SS’ 30 
Reflected answers, Set19: J° =* W &* MW =* 410° =* 43° J2° 


For use with page 153 


Give the correct sign (< or >) for each lv. 








1 44 .eqbe 
2. § ih 4. 5 lll 33 6. 3 ill 6 8. 5 lh s 
Solve the following short story problems. _ 
9. 57 centimetres. 2 metre. Sines. a2, 748 metres. 3 kilo nee s 
Which islonger? Which is longer? eo 
10. John works 2 of an hour. 13. Sam ate 2 of a pie. 
Ted works 2 of an hour. Mark ate Z of a pie. 
Who works longer ? © Who ate more ? 
11. Mary answered of the test 14. Joan bought { of a metre 
questions correctly. There of ribbon. Sue bought 
were 80 problems. How many 88 cm of the same 
did she get wrong ? ribbon. Who bought more ? 
Reflected answers, Set 20: 1° <* 3) >* @ >* w>t ae ‘ist 


A-10 





For use with page 159 


Make your own lists of equivalent fractions until you find two fractions 
with the same denominator. Then find the sum or difference. 


a pte aoe 3.44% 458 a 
5. ht} 6. 3-3 734% 8. +4 
912 10. Tia 2 ee? 12.) es 
i ehog yes 14 15 nee 16 
Ura 18.342 19. $+2 20. 2-4 





too 5 2: Guna 3.3-5 4. 30 + 16 
5. 3 + 6 Lae wae 7. +2 8.53 

9.324+3 10. 2+? 11. 3-4 12.344 

13. 5-4 14. 243 15s 166s 
Ae ae er 18. $+2+ % 19. $4143 
20.¢+ata Bley Pests 22 ate 
Pare at s 24m tig $73 25. 24198 





wy 12 ag 2" a 18 ? im 
Reflected answers, Set 22: J) SY '7° 3 3° OY WS 





A-11 


For use with page 167 


Write an improper fraction for each mixed numeral. 


ees 






62.27, 7. 52 Sia. 9. 3 10. 102 
Write a mixed numeral for each improper fraction. 

11. 2 12. ¥ 13. 2 14. 4 15. # 
Tog 17. 4 13307 19. 12 20. 3 





SivaeesS’ =" SS" 3a 3 
Reflected answers, Set 23: 1° =5° S'y5) 3Bss) ty 2 x 





+32 +85 +42 +93 +67; +33 





13. 223 14 46! 15, 138 16. 437° sale mmOO eel Comes 
ae +101 +288 218 +183 +482 





19. 74 20. 123 21. 293 22pm 223, MsreeG! 24. 83 
+335 +83 4 +115 i =3! 














Reflected answers, Set 24: 1°17) sol?’ 3 Set oe iB eS eis 





A-12 





. 
7 
. 

a 


7 lt Mi i eee = 


| For use with page 175 


Stock evens alle sts pet share) 










968 tt eaverage eee stock cost S05, 
1970, the SWAG : 





2. ie average share of Bunce cost aise in 11967. , much more 
did an average share cost in 1969 ? 


3. How much would Mr. Lawson have paid for an average share of 
transportation and an average share of finance in 1968 ? 


4. The price of an average share of utilities steadily decreased from 
1967 to 1970. How much more did it cost to buy an average share 
in 1967 than in 1969 ? 


Reflected answers, Set 25: J° #/ 9° 


| For use with page 177 


Give the numerator for a and the whole number for b. 





ipgee 2 bt te Beeb 5 5. Ba=s+h=b4h 
Eat aac sibs id 4.%=2+)=p4} 6.3 =ete=-b5+3 
Give the number for g and the number for r. 
Then give a mixed numeral for m. 
7. 2 =24%4f=m 9 Y=a44*_f=m 11. 8S=2%44f=m 
8. 9 =28*4f=m 10. @=2%2+4=m 12, @=2%8+f=m 
Give the mixed numeral for each fraction. 
13. 15. 2 17. 2 19, 326 21. & 
14, 4134 16. 2 18. 33 20. +2 22. 232 





Reflected answers, Set 26: 1J° v0: /0°> 3° JJa:J\° ®  BO:SP 





A-13 


For use with page 185 


. 
a 





Solve the equations. 


1, Fees et 5 4x2=n 93x dan = “443. Fx ben 
2,.4x4j=2n 6.6xi=n 10.15x Z=n 14.ixj=n 
B05 ae 7.4x4=n V1 12 xyes 15.3 xiz=n 
4.34xy=0 8. ix z=n 12,4x4f=n 16.11 xt=n 


Write and solve a multiplication equation for each problem. 


Ke ae! 


17. Mary has read 15 books this year. Joe has read onlyas many books 
as Mary. How many books has Joe read ? © 


18. John and Steve decided to run from John’s house to school. Steve 
ran 4 of the way to school. John ran only 3 as far as Steve. What 
part of the wav to school did John run ? 


Reflected answers, Set 27: 1° <° 2 = @ Ss. 13 2 AN AR Ke Se 


| For use with page 189 — 


Give the number for n. 








1.3% F=2xNxXG 3.13 xXxF=13xNxZG 5.5 me 
2,.2x¢=nxixge 432x¢=x5xH 6.ixz=ixnx} 
Give the whole number for a. Give the fraction for b. 
Then give the missing product for p. 

7. 4x3 = (3 x4) CH) a b =p 

8.2«4= (5 * 2) a(2 < $= ax bp 
Copy each equation. Give the product for n. 

955 x Son 12.2% 3=n 15. xX gB=n 18.2 x3=n 
10..2xf=n 13.5 x3=n 16.3x3=n TIPS 2G 
11.2xf=n 14.2x2=n 17. §x#=n 20.3 x2=n 
ie 2?" is’ = 

Reflected answers, Set 28: 1° 3° 3° 5° 2@ \* a Sors* ys Stors 





A-14 





For use with page 193 


Use the distributive principle to find the products. 











Bl Te et 2. 8 X93 3. 6 x 41 4:2 6} 

5. 58 6. 48 Tae! Senge 

x3 x 7% x 8 xO- 
Replace each mixed numeral with an improper fraction to find these products. 

9. 33 x 43 . 13. 3x 53 17. 62 x 3 21. 2 x 82 
10. 2x 5! 14. 72x 2} 18. gi x gi 22,2 x 43 
11. 1% x 63 15. 2x 34 19. 52 x 12 23. 25x Al 
fe 2, xti¢ 16. 3x 12 20. 33 x 43 24. 6% x 34 


1c Oe? fe pd (AS = eam a . : : 
Reflected answers, Set 29: 1° 25° 3 ACS 3-307 -T t2* a set: 


3 For use with page 197 


Use the shortcut to find these products. 


4 a 5. 3x 3 9.4x# 13. 2 x 48 
2.73 63x 10. 22 x 24 14, 18 x 35 
3.2x3 7. 2x # 11. 3x 8 15. 3x# 
4.2x3 8. 2x 12. &£&x # 16. 4 x 33 
Complete the function tables. 
Function Rule Function Rule Function Rule 
xn 2, xn 
ee ha. n_| f(n) 
17. x6 _| ill 23. 37 | lil 
18. 3 il 24. 33 | ill 
19. 23 | ill 25. 45 | ill 





ys 7£* yar us 
Reflected answers, Set 30: J’ * 2 2° a f* asc ay 


wo 


A-15 






For use with page 205 


Solve the equations. 





io ieee 1G 17. 3 =e 
18.209 19 ee 20saz 210 ee 
TD soc a 23 2 25. = 8 





1S Selo: 
Reflected answers, Set 31: J°\° So Ji* 343° JOUS* WS 


Foruse with page 207. ) 


Find the quotients. 









5. 12-3 6. 35 + 14 7. 44+ 12 8. 24 ~ 33 
9. 4: = 35 10. 22 = 33 11. 32 = 24 12. 43 ~ 33 
Simplify each expression. 
13. ¢ 14. ead 15. 5 16. Be Ee 
Find the quotients. Check your work. 
17. 49 =6 18. 37 —4 . 19. 123 — 4 20. 239 = 7 
21. 371 +5 22. 184 —~ 6 23. 431 — 7 24. 165 — 9 
25. 2314 — 6 26. 849 — 7 (27. 3642 —9 28. 4733 + 4 





Reflected answers, Set 32: J’ e&* 53° So° 3° a 





A-16 


For use with page 217 





ms oT rye. — 


3. Mike weighs 453 kg, John weighs 66; kg, and Tom weighs 733 kg. 
How much do the three boys weigh together ? 


4. The temperatures in Vancouver for the last 4 days have been 22°C, 
21°C, 25°C, and 23°C. What is the average temperature for the last 
four days ? 


5. Sam's beagle weighs 123 kg. Bill has a collie that weighs 222 kg. 
How much more does Bill’s collie weigh than Sam’s beagle ?. 


Reflected answers, Set 33: J° 95> ° 


3° evsis 


For use with page 237 


Find the sums and differences. 



























6592-7 A 21.06 8. 5.631 JP 2.347 10. 15.04 
+4.89 tas oO +4.782 ae (enters, OD 
11. 403.6 t2. 0,032 13. 46.28 14. 54.07 15. »66.9 
+702.9 —0.018 +39.57 B20 +72.43 
16. 72.36 AZ. »82.031 18.) 326.1 1954 52.6 20. 93.66 
= 1.00 +46.799 == PANES, 4.01 +43.77 
21. 5.461 22. 6.042 23. 354.22 24. 264.32 25. 48.72 
my OF Pou +467.95 acne —3.98 








Reflected answers, Set 34: J) O8% s7 va) 3701" # S\0° B® Ver 





A-17 


set 35 | For use with page 235 


Round each decimal to the nearest hundredth. 


1. 0.476 2. 0.506 3:.0,876'° > 450,732" ONG ooze 





Round each decimal to the nearest thousandth. 
6. 0.62532 7. 0.53291 8. 0.88385 9. 0.73884 10. 0.48741 


Round each decimal to the nearest ten thousandth. 
11. 0.56675 12. 0.40316 13. 0.95437 14. 0.21382 15. 0.32609 


Round each decimal to the nearest hundred thousandth. 
16. 0.013711 17. 0.723488 18.0.503267 19.0.365229 20. 0.630105 


Round each decimal to the nearest millionth. 
21. 0.3651322 22. 0.7040321 23. 0.4379264 24. 0.9846278 25. 0.6437885 


Reflected answers, Set 35: J;OYS' g:02!* 3:088* gO \3* e035 


| set 36 | For use with page 237 | 


Find the products. 






1.10x0.58 9. 100x 437 17. 10 x 0.00325. 1000 x 0.01 

2. 100 x 0.3615 10. 10x 0.087 18. 10x 0.4 26. 10 x 345.62 

3. 100x 8.211 11. 10x 32 19. 100 x 0.32 27. 100 x 426.703 
4. 10x 0.473 12. 100 x 56.03 20. 100 x 4.006 28. 1000 x 0.05612 
5. 10x 3.76 13. 100 x 50.736 21. 100x602 29. 1000 x 0.7 

6. 100 x 21.53 14. 10 x 463.2 22. 100 x 0.0501 30. 100 x 0.4 

7. 100 x 32.762 15. 100 x 0.0064 23. 10x 3.01 _—-31. 1000 x 2.006. 
8. 100 x 0.0541 16. 10x 3.05 24. 1000 x 0,0652 32. 1000 x 0.07 


Reflected answers, Set 36: J° 28° 9° ¥3\0° JNO gp03 





A-18 





For use with page 239 


Find the products. 














1. 0.6 x 0.5 i092 60,04 1420 7%0.93  16..0.74 = 0.22 
2. 0.7 x 0.8 7. 0.76 x 0.21 12. 0.21x 056 17. 24.2 x 0.7 
3. 0.4 x 0.72 8.0.05 x 0.45 13. 0.33x 0.61 18. 0.031 x 0.6 
4. 0.65 x 0.3 9. 73 x 0.9 14. 0.24 x 0.7 19. 0.42 x 3.61 
5.042x08 10.082x0.06 15.0.31x 0.48 20. 1.45 x 0.32 
ay 22, 63 23/2279 24. 3.84 
x32 x 0.54 + 0.5 x 0.7 
25. 74.2 26. 2.43 27. 61.42 28. 4.26 
x 0.61 x 0.711 x8 cg Oa 














Sees oo 3h... So tae s¥ oes 
Reflected answers, Set 37: 1°>0 3° e@ 00/58 JNO ep) (Je Oyess’ 


For use with page 243 


Estimate each product. Then find the product and compare it with your estimate. 


Bis GF 40427 4 7.2384x5 10. 0.643 x 6 
2. 48.6 x 5 5. 0.596 x 7 8. 32.2x7 11. 8.26 x 9 
3. 6.53 x 71 6. 7.64 x 3 9. 24.7 x3 12. 83.5 x 4 


Find the quotients. Check your work. 





13. 5)160.5 14. 7)32.41 15. 4)3.060° mw ABS 2)/3.4 
17. 9)42.408 18. 12)57.6 19. 10)3.260 20. 6)249.6 
21. 8)449.68 22. 30)16.20 252 0)222,05 24. 40)14.440 
25. 20)96.20 26. 70)2275.0 27. 80)450.40 28. 60)1698.0 


foe id tes 120102" Ge" 3e"} 
Reflected answers, Set 38: J° 5028° w¥ J:\08° NM JJaS°° 10° 3°828° 


A-19 


t 39 | For use with page 245 


Find the quotients. Check your work. 











“6724 Seobases | ero . 0.02)0088 4, 8 pen 
=P. a - Pet _ 5 i a a RE 
5. 0.21)1.0962 6. 6.3)3.276 7. 0.33)1.518 8. 0.62)0.1426 
9. 5.7)410.4 10. 4.8)1.488 11. 2.5)162.5 12. 0.71)1 1386 
13. 0.06)49.32 14. 0.36)0.0180 15. 8.2)0.574 16. 0.61)0.854 
172°3.5)2135 18. 0.003)0.375 19. 9.4)432.4 20. 0.26)5.486 
21. 0.52)16.692 22. 7.3)350.4 23. 4.4)360.8 24. 0.38)119.32 


25. 8.6)19.584 26. 4.22)25.32 27. 7.63)46.543 28. 50.4)70.46 


Reflected answers, Set 39: J° 25° Y @\lL’ 3° 38 ¥F 8B 


| For use with page 249 | 


Write a decimal for each fraction. ie denominators are factors of 10 or 100. 





coe gig (Re a, te eee a 
1. 4 2. 20" 3 Ne 23, pkOss of ie ee ol en 

21 a 23 13 37 
6. 50 7. 10 8. Z5 9 ie) 10 50 


Use division to find decimals for these fractions. 


11. 35 12. 3 13.5% 14. 4 15. 38 
16. 3 17. 3 18. 19. 3 20. 33 
Find the repeating decimal for each of these. 

21. 3 22. 4 23. 24. < 25. 
26. = 27. 3 28. 4 29. 4 30. 2 


Reflected answers, Set 40: J'OS2° S'OW2’ 302° HOV’ BO eR 
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For use with page 251 . 


Give each quotient rounded to the nearest hundredth. 






Be : 


Deel O}O:c20 6. 2.4)0.4732 7. 3.6)4.271 8. 4.3)0.612 


9. 0.26)3436 10. 0.78)5.9821 11. 5.2)37076 ~—«-12.:0.34)7.3478 
13. 0.89)10.7065 14. 6.4)4.609 15. 2.1)1.654 16. 0.46)10.8149 
Give each quotient expressed as a mixed-decimal numeral in hundredths. 

he 7 \ hase 18. 4)1.47 19. 2)12.71 20. 6)0.73 

21. 9)2.36 22. 3)2.56 23. 8)3.72 24. 5)3.68 

25. 0.4)0.217 26. 0.02)0.4273 27. 0.3)4.955 28. 0.6)1.047 


Reflected answers, Set 41: J°032° SO\2° 3°0ed' TO \2 


For use with page 263 


Find the circumference of each circle with the given diameter. 
a = 3.14 (to the nearest hundredth) 











d=13cm seus 9. d=15cm nea 13. d = 32.2cm 


5. 

6. d=12.5cm 10, d= 23cm 14, d= ,9.cm 
7. d=28.6cm Tieto = 14.6 cm 15. idé= 44,1 em 
8. d= 54.2cm 12. d = 36.4cm 16. d=61cm 
Reflected answers, Set 42: J° J2\ S FVSs 
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For use with page 267 











Find the area of each triangle. 


i 2. 
3. 
: 
‘Zi 
Bi 
= ie 





4.03 
Given the base and height, find the area of each triangle. 
§:—b-=-1-6 6. b = 32 7 .~b-=-16 8.,.b6.=9 
h= h=7 . h = 42 h=16 
9. b= 48 10. b= 56 117 b= [ee 12. b= 320 
b= 7 feu h= 12.4 pes, 
13. b=143 14. b=8 153667150 16. b = 44.3 
esi h = 103 h=12.6 h =e 


Reflected answers, Set 43: J° 8¥ JS ae 


For use with page 271 








Find the area of each circle with the radius given. (Use z = 3.14.) 


Ts pice A IF = 4 3728 AS peat 
5 r= 20 6. r=3'4 TS fi=2-6 8. r=9 
9.) p= F241 10; 7 ='s2 11. r= 104 12> P= A2 
130.°r= 5 14. r= 73 15. r= 4.6 16> P=42 


Reflected answers, Set 44: J° 20Sv° S' 3iv°> 3 Soose FH LIZOV 
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For use with page 273 





Use the volume formula, V = / x w x A, to find the volume of each figure. 


1. f=5 2. f=2 3. /=5 4. f=4 
w= 6 w=7 w=4 w=4 
h=6 h=9 h=10 h=4 

5. /=9 6. f=4 7. /=10 8. /=13 
w=7 w=7 w = 12 w=6 
h=12 h=8 h=5 h=5 

9. f= 2.1 10.,/=33 11. /=5.6 12. /=53 
w = 3.6 w = 25 w = 2.08 w = 23 
h=44 h=1h h=1:29 h=6 





Reflected answers, Set 45: J° /80° 3° JS@°> 3° SOO’ ¥ ev 


For use with page 307 


Find the missing numbers in each exercise. 


Dyan A. I —. 16 eps lle WAR ZR 
1. 37 it 2. ire ese) 3 875) 24 4. 16. Wl 
ey oA UI 02) ell i AY) 
5. i =i6 6. 7 = 35 7. 3=9 8. 3=7F 
A IM 12) 6 SP Sle Dh, oy) 
9. 9 90 10. mes 03 11. 1O5= 240 12. 2a 


Write a fractional number equation and solve it to answer the following 
ratio problems. 


13. Ratio of tires to cars, 4:1. 15. Ratio of oranges to cents, 5:22. 
12 cars. How many tires ? 66 cents. How many oranges ? 

14. Ratio of boys to girls, 7:8. 16. Ratio of dogs to cats, 12:17. 
35 boys. How many girls ? 68 cats. How many dogs ? 





Reflected answers, Set 46: 1) J/5S° 5) t 3° SA’ ¥ 30° 33° 8° Je JP 
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‘7 | Foruse with page 317 























5. = % 6. 3 = % 7. 5 = % 8. B= 
Solve the following short story problems. 

9. 80% of Mr. Jones’ orchard: oat Book:575 pages. : 
apple trees. 620 trees in es’ <aRead 567. Real 9 yeas 
all. How many apple trees ? _ howmany pages? 

10. 760 students at Thomas High 12. Paint: 16 litres. Used 
School. 45% are girls. 75% to paint house. 
How many are girls ? Used how many litres ? 

41..,333 

Reflected answers, Set 47: 1° /2) 3S 90° 3° Je=* # 58° | ae’ 


Interest 
rate 


(per year) 


‘interest in | 
one year 


$95.00 
$430.00 
$750.00 
$520.00 
$1230.00 


5% 
2% 
Reflected answers, Set 48: J° 


esc’ SY e3te8 





plus 
interest 


17. (hl | 78. AM 
| 19. jl | 20. th 
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Adler, Irving. The Giant Golden Book of Mathematics. New York, Golden Press, 1960. 
(Available from Whitman Golden Ltd., Cambridge, Ontario.) 


Have you ever wondered how a tree grows or why a volcano is shaped as it is or what makes 

a card trick work ? This colorful book answers these and many other questions by exploring 

the world of mathematics. Here are just a few of the interesting topics: 
How to find t by dropping atoothpick . . . . . ly iGlienr A. me ba2é 
Your chance of getting two heads and a tail when you toss mtnree ye coins? Tits eri lo Inemned2 


Bendick, Jeanne and Levin, MarciaO. Take Shapes, Lines and Letters. New York, 
McGraw-Hill Book Company, 1962. (Available from McGraw-Hill Ryerson, Scarborough, Ontario.) 


This book teases your imagination with mathematics in art, music, and everyday life; with shapes 
and curves in nature; and with drawings, graphs, and secret codes. Ideas to explore in 
this book include: 


The golden rectangle inart .. . Pe ek RTS Te TORN PERS! | Pt Te IROCROe Fe OF, eee Dr Rat, We L 
A strip of paper that has only one aide ne ce Ait ae cot ant ate tee 
Geonet yoorr a auOuannue | ame tee Neen te NEGA ID SiGe, OG). BOAT.  wohadd 


Boeke, Kees. Cosmic View: The Universe in 40 Jumps. New York, John Day Company, 1957. 
(Available from Longman Canada Ltd., Don Mills, Ontario.) 


If you have a lively interest in the world in which you live, then take a graphic journey through 
the universe. Travel from outer space to the nucleus of an atom and take a look at everything 
between. A series of pictures and drawings begins with a girl shown one-tenth life-size. Each 
successive picture shows her with other objects in the solar system until the scale is 1:107°. 
Similarly, a small portion of her hand is magnified until the scale is 101*:1 in a picture that 
compares that part of her hand with the nucleus of a sodium atom. 


Gardner, Martin. Perplexing Puzzles and Tantalizing Teasers. . New York, Simon & 
Schuster, 1969. (Available from Musson Book Company, Don Mills, Ontario.) 


This book is a collection of many different kinds of puzzles. None of them is very difficult, but 
some are tricky. Try your best before you look at the solutions given at the end of the book. 
Puzzles you may enjoy include: 


POPU ETAT SAIINICIEO RCs ser Metis ce ei a EN a ee 
IEMRILAZEERIPERIGHVAINOL AUN nies) oe eae ee hs ky ak I sg i ee 
ERENCE een UY CLC S ME eee ee da ie ae ee ra sl a ED 
More sneaky arithmetic Re Yt F009 ein) s9o4 Thee UO URY Ou Aaa, AGO OF OWES 
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Other books to look for in your library are listed below. 


Diggins, JuliaE. String, Straightedge, and Shadow. New York, Viking Press, Inc., 1965. 
(Macmillan Company of Canada Ltd., Toronto.) 


Based on historical records and legends, this book tells how men made the major discoveries 
of mathematics by using only three simple tools. It includes an interesting discussion on 
the origin of the word “mathematician.” 


Friskey, Margaret. ed. About Measurement. Chicago, Children’s Press, 1965. (Scholars 
Choice Limited, Stratford, Ontario.) 


Based on ‘A History of Mathematics,’’ a poster published by the Educational Affairs 
Department of the Ford Motor Company, this book traces the history of units of length — 
cubit, foot, inch, fathom, yard, rod, furlong, meter, decimal inch, light-year. 


Kaplan, Philip. Posers. New York, Harper & Row, 1963. (Fitzhenry & Whiteside Ltd., Don 
Mills, Ontario.) 


As you will discover here, posers are not riddles made to deceive, or problems which 
require mathematical skill, or even puzzles which tease without purpose. They are | 
statements of fact from which a “logical conclusion can be drawn.” Anyone with a 
“reasonably agile mind’ should enjoy the eighty posers in this book. 


Meadow, Charles. The Story of Computers. \|rvington-on-Hudson, New York, Harvey House, 
1970. (Burns & MacEachern Ltd., Don Mills, Ontario.) 


Today's computers can tackle problems as intricate as guiding spaceships and predicting 
the weather. This book tells how they are programmed, or instructed to solve these and 
other problems. 


Rogers, JamesT. Story of Mathematics for Young People. New York, Pantheon Books, 
1966. (Random House of Canada Limited, Toronto.) 


This history explains how man created mathematics to solve his problems. Diagrams 
and photographs trace the lives of great mathematicians and reveal the part that 
mathematics plays in all phases of life, from calculating the curves of a suspension 
bridge to totalling a grocery bill. 


Shimek, William. Patterns: What Are They ? Minneapolis, Minnesota, Lerner Publications, 
1969. (J.M. Dent & Sons (Canada) Ltd., Don Mills, Ontario.) 


Number patterns have fascinated men for thousands of years. This Math Concept Book 
tells how mathematics helps record and explore patterns and how such a study brings 
a deeper understanding of mathematics and even simplifies computation. 


Zim, HerbertS. Codes and Secret Writing. New York, William Morrow and Company, 1948. 
George J. McLeod Ltd., Toronto.) 


Learn to break and make up your own secret codes. This book will show you how. 
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addend Any one of a set of numbers to be added. 
In the equation 4 + 5 = 9, the numbers 4 and 5 
are addends. 


addition An operation that combines a first number 
and a second number to give exactly one number. 
The two numbers are called addends, and the 
result is called the sum of the addends. 


angle Tworays from a single point. 


fet ert song 


approximation One number is an approximation 
of another number if the first number is suitably 
“close” (according to context) to the other number. 


area_ The area of a closed figure or region is the 
measure of that region as compared to a given 
selected region called the unit, usually a square 
region in the case of area. 


arithmetic mean (average) The arithmetic mean 
of a set of numbers is the quotient resulting when 
the sum of the numbers in the set is divided by 
the number of addends. 


associative (grouping) principle When adding (or 
multiplying) three numbers, you can change the 
grouping and the sum (or product) is the same. 


Examples: 2 + (8 + 6) = (2+ 8) + 6 
Siean(4) x52) cal Sexi 4)P x2 


base of numeration The term “base” refers to 
the type of grouping involved in the system of 
numeration. For example, in base 6: 
23 means 2 sixes and 3. 
321 means 3 thirty-sixes (6 x 6), 2 sixes, and 1. 
In base ten: 
23 means 2 tens and 3. 
321 means 3 hundreds (10 x 10), 2 tens, and 1. 
base of a polygon Any of the sides of a polygon 
may be referred to as a base. The term is normally 
used with reference to the height from a vertex (or 
parallel side) to the given base. See height of a 
triangle. 
bisect To divide in half or find the midpoint. 
centimetre A unit of length. One centimetre 


4 
is —— metre. 
100 


central angle In the figure below, angle BAC 
illustrates a central angle with respect to a given 
circle with centre A. 


chord A line segment that has its end points on a 
given circle. A 


B 
circle The set of all points in a plane which are 
a specified distance from a given point called 
the centre or centre point. 


centre circle 
point 


circumference The distance around a circle, 
clock arithmetic A mathematical system using only 
the twelve numbers of a clock face. It is also called 
modular arithmetic or remainder arithmetic. 
common factor When a number is a factor of two 
different numbers, it is said to be a common factor 
of the two numbers. 
common multiple A number is a common multiple 
of two numbers if it is a multiple of each of the 
numbers. 
commutative (order) principle When adding (or 
multiplying) two numbers, the order of the addends 
(or factors) does not affect the sum (or product). 
Examples:4+5=5+4 
Si Se (oh Sa (sh 34 
composite number Any whole number greater than 
1 that is not prime. 
cone Generally thought of in terms of a right circular 
cone, illustrated below. 


congruent figures Geometric figures that have the 
same size and shape. 


SANE ee 


congruent triangles 


coordinate axes Two number lines intersecting at 
right angles at O. 


coordinates Number pair used in graphing. 


cube A rectangular prism (box) such that all faces 
are squares. 


cylinder Generally thought of as a right circular 
cylinder illustrated below. 


decimal Any base-ten numeral that uses place 
value to represent a number. 
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degree A unit of angle measure. 

denominator The number indicated by the numeral 
below the line in a fraction symbol. 

diagonal A segment joining two nonadjacent 
vertices of a polygon. In the figure, the diagonal is 
segment AB. 


A B 


diameter Achord that passes through the centre 
point of the circle. 
centre 


A B 


distributive (multiplication-addition) principle 
This principle is sometimes described in terms of 
“breaking apart’ a number before multiplying. 


Example: 6 x (20 + 4) = (6 x 20) + (6 x 4) 
dividend Inthe problem 33 = 7, 33 is called the 


dividend. 
4 


Example: 7)33 < dividend 


Hens 28 
divisor a ; 
5 > remainder 


division An operation related to multiplication as 
illustrated: 


124 
3x 4-12 


12+3=4 

divisor Inthe problem 33 ~ 7, 7 is called the 
divisor. 

empty set A set that has no objects in it. 

equality (equals; or =) A mathematical relation of 
being exactly the same. 

equally likely outcomes Outcomes that have the 
same chance of occurring. 

equation A mathematical sentence involving the 
use of the equality symbol. 


Examples:5 +4=9;7+[])=8;n+3 =/7. 
equivalent fractions Two fractions are equivalent 
when it can be shown that they each can be used 
to represent the same amount of a given object. 


Also, two fractions are equivalent if these two 
products are the same: 


Co <6) 4 tn 
A eS A Ney 


equivalent sets Two sets that may be placed in 
a One-to-one correspondence. 


estimate To find an approximation for a given 
number. (Sometimes a gum, a product, etc.) 


even numbers’ The whole-number multiples of 2 
(0772;247-6, 8) 1 Oa1-2) naeas) 
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exponent Inthe symbol 10%, the “3” is the 
exponent. It indicates that 10 is used as a factor 
three times. Thus: 103 = 10 x 10 x 10 = 1000 

By 5a bux Do O25 

face The face of a given space figure is any one of 
the plane geometric figures (regions) making up 
the space figure. For example, in a cube each of 
the square regions is a face of the cube. 


factor See multiplication. The equation 6 x 7 = 42 
illustrates that both 6 and 7 are factors of 42. 


fraction A symbol for a fractional number such 


PD Gh | 
as =, —, =, and so on. 
Si HY 2 
fractional number The one number we think about 
for each set of equivalent fractions. 


function The set of number pairs (input, output) 
generated by a function rule applied to a given 
set of numbers (input numbers). 

graph (1) A set of points associated with a given 
set of numbers or set of number pairs. (2) A picture 
used to illustrate a given collection of data. The 
data might be pictured in the form of a bar graph, a 
circle graph, a line graph, or a pictograph. (3) To 
draw the graph of. 

greater than (>) One of the two basic inequality 
relations. 


Examples: 8 > 5, 28 > 25, 80 > 50. 


greatest common factor The largest, or greatest, 
number that is a factor of each of two numbers. 


‘height of a triangle The height of a triangle from 


any vertex is the perpendicular distance from that 
vertex to the opposite side (usually called the base). 
In the figure, the length of CD is the height of the 
‘triangle from vertex C to base AB. 


G 


A B 
D 


hexagon A six-sided polygon. 


hypotenuse The side opposite the right angle in a 
right triangle. 


hypotenuse ~ 


improper fraction A fraction in which the 
numerator is greater than or equal to the 
denominator. 
Sx6 se) 


56 3/7 
inequality (<, #, >) A relation indicating that 
the two numbers are not the same. 


inscribed circle A circle is said to be inscribed in 
a polygon if the circle lies within the. polygon and 
each side of the polygon is tangent to the circle. 


Examples: 


intersection of sets The intersection of two sets 
is the set of elements common to both of the sets. 
lf A and B are sets, A () B denotes the intersection 
of the sets. 


At\ B = {c,d} 


least common denominator The least common 
multiple of two denominators. The least common 


3 5. 
denominator for a and rs is 12. 


least common multiple The smallest non-zero 
number that is a multiple of each of two given 
numbers. The least common multiple of 4 and 6 
is 12. 

legs of aright triangle The two sides of a right 
triangle other than the hypotenuse. 


legs 


length (1) A number indicating the measure of one 
line segment with respect to another line segment, 
called the unit. (2) Sometimes used to denote one 
dimension (usually the greater) of a rectangle. 
less than (<) One of the two basic inequality 
relations. Examples: 5 < 8, 25 < 28, 50 < 80. 
lowest terms A fraction is in lowest terms if the 
numerator and denominator of the fraction have no 
common factor greater than 1. 
metre The basic unit of length in the Metric System. 
midpoint A point that divides a line segment into 
two parts of the same size. 
mixed-decimal numeral Numerals such as 0.73 
and 0.334 
mixed numeral. A symbol such as 23 and 5+. 
multiple A first number is a multiple of a second 
number if there is a whole number that multiplies 
by the second number to give the first number. 
Example: 24 is a multiple of 6 since 4 x 6 = 24. 
multiplication An operation that combines a first 
number and a second number to give exactly one 
number. The two numbers are called factors, and 
the result is called the product. 
negative number A number which will add to 
a positive number to give a sum of zero. 
For example: 5+ 5=0 
to e19 = 0 


number line A line with a subset of its points 
matched with a subset of the real numbers. We 
say that the rational number line has “‘holes” in it 
because some points are not matched with rational 
numbers. The real number line is said to be 

“complete” because each point is matched with 
some real number. 
= —_e___o__o—____o—"> 
0 1 2 3 Ca 
The number line 
=e__ee_e—___e—____3+_o 
LR? pal 0 1 2 3 APS ads 
The whole number line 
—<=}—_@—_>-___@—_____@—__2_o_9-____o ___@____@_@—__0___o———“> 
eho fel apOl Sate 1) by 29528 BTR 4 ag. 
The rational number line 

number pair Any pair of numbers. Each pair of 
numbers can be matched with a unique point in 
the co-ordinate plane. 

numeral A symbol for a number. 

numerator The number indicated by the numeral 
above the line in a fraction symbol. 

odd number Any whole number that is not even. 

one principle Any number multiplied by 1 is that 
same number. Sometimes called the identity 
principle for multiplication. 

One-to-one correspondence A one-to-one 
correspondence exists between two sets when the 
elements of one can be matched with the elements 
of the other in such a way that each element of the 
first set is matched with exactly one element of the 
second set and each element of the second set is 
matched with exactly one element of the first set. 

parallel lines Two lines which lie in the same plane 
and do not intersect. 

parallelogram A quadrilateral with its opposite 
sides parallel. 

parentheses A pair of curved symbols (_ ), used 
to indicate grouping or order of performing 
operations. Examples: (5 x 4) —2 = 18 

5 x (4 — 2) = 10 
pentagon A five-sided polygon. 

percent (%) Per 100; for each 100; a 

perimeter The sum of the lengths of the sides of 
a given polygon. 

period In arithmetic, each set of three digits 
indicated by spaces when writing a numeral 
is called a period. 


Examples «3425 Otw/e4ee 2eOno 
eeoAe aes TGS 
period period period 
perpendicular lines Two lines that intersect in 
right angles are perpendicular to each other. 
pi (a) The ratio of the circumference to the diameter 
of a circle; approximately 3.14. 
place value A system used for writing numerals for 
numbers, using only a definite number of symbols 
or digits. In the numeral 3257 the 5 stands for 50; 
in the numeral 36 289 the 6 stands for 6000. 
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polygon A closed geometric figure made up of line 
segments. A regular polygon has congruent sides 
and congruent angles. 

prime number A number greater than 1 whose only 
factors are itself and 1. 

probability The probability that an event will occur 
in a set of equally likely outcomes is the number 
of ways the event can occur divided by the total 
number of possible outcomes. For example, the 
probability that a 3 or a 4 will turn up in a single 


ee pint 
toss of a die Is 6 since there are 2 ways the event 


can occur and there are 6 possible equally likely 
outcomes. 
product The result of the multiplication operation. 
In6 x 7 = 42, 42 is the product of 6 and 7. 
protractor An instrument used for measuring angles. 
pyramid A space figure which has a polygonal 
base and triangular lateral faces. 
quadrilateral A four-sided polygon. 
quotient The number (other than the remainder) 
that is the result of the division operation. It may be 
thought of as a factor in a multiplication equation. 
radius (1) Any segment from the centre point to a 
point on the circle. (2) The distance from the 
centre point to any point on the circle. 


B 


ratio A pair of numbers used in making certain 


3 
comparisons. The ratio of 3 to 4 is written 3 : 4 or —. 





4 
ray The heavy part of the line shows a ray. 
line Se 
ray 


reciprocal Two numbers are reciprocals of one 


4 
eanother if their product is 1. Example: 7 and ri are 

reciprocals of each other. 

rectangle A quadrilateral that has four right angles. 

rhombus A parallelogram with 4 congruent sides. 

right angle An angle that has the measure of 90 
degrees. 

right triangle A triangle that has one right angle. 

Roman numerals Numerals used by the Romans. 
Used primarily to record numbers rather than for 
computing. Examples: IV, IX, XIV. 

rotation A motion in which a given figure is turned 
about a fixed point. 

scale drawing A drawing constructed so the ratio 
of all the dimensions in the drawing to those of 
the actual object is the same. 

segment Two points on a line and all the points on 
that line that are between the two points. 

sequence A collection or set of numbers given in a 
specific order. Such numbers are commonly given 
according to some rule or pattern. 
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set A group or collection of objects. 
simple closed curve Can be thought of as a loop 
of string on a flat surface that does not cross itself. 


skew lines Two lines that are not in the same plane. 
solution The number or numbers which result from 
solving an equation or a given problem. 
square A quadrilateral that has four right angles 
and four sides that are the same length. 
subtraction An operation related to addition as 
illustrated: 
15—8=7 
7+8= Lesa 
15—7=8 
sum_ The result obtained by adding any set of 
numbers. 
symmetric figure A plane figure which can be 
divided into two congruent halves by a line. 
tangent A line is tangent to a circle if the two 
figures are in one plane and have exactly one point 
in common. 
tessellation A repeated pattern of regions that can 


cover a plane. rv 


translation A motion in which each point of a figure 
is moved the same distance and the same direction. 


trapezoid A quadrilateral with at least one pair 
of parallel sides. 

triangle A three-sided polygon. 

triangular pyramid A 4-sided space figure that has 
triangular regions for all faces. 


union of sets If A and B are sets, then A UB 
(the union of A and 8B) is the set consisting of all 
elements that belong to at least one of the two sets. 


A B 


Gee cores AUB = {a,b,¢,d} 


unit An amount or quantity adopted as a standard 
of measurement. 

vertex The point that the two rays of an angle have 
in common. 


vertex —> 


volume The measure, obtained using an appropriate 
unit (usually a cube), of the interior region of a 
space figure. 

whole number Any number in the set 
(yep 2g AO) Ape on ere 

zero principle Any number added to zero is that 
same number. (Also called the identity principle for 
addition.) 


Tales of Measures 





10 millimetres (mm) = 1 centimetre (cm) 1000 millimetres = 1 metre 


10 centimetres = 1 decimetre (dm) 100 centimetres = 1 metre 


10 decimetres = 1 metre (m) 10 decimetres = 1 metre 


1000 metres = 1 kilometre (km) 1/1000 kilometres = 1 metre 


ahi et Oe fo) RE 


60 seconds (s) = 1 minute (min) 52 weeks 


60 minutes = 1 hour (h) 12 months (mo) 


24 hours = 1 day 365 days = 1 year 


7 days = 1 week (wk) 366 days = 1 leap year 


10 millilitres (ml) = 1 centilitre (cl) 
10 centilitres = 1 decilitre (dl) 
10 decilitres= 1 litre (/ 


1000 litres = 1 kilolitre (kl) 


1000 grams (g) = 1 kilogram (kg) 


~ 1000 kilograms = 1 tonne (t) 
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A 


Abacus, 19 
Addition 
of decimals, 230 
of fractional numbers, 156, 162 
of whole numbers, 41, 342, 344 
principles for addition of 
fractional numbers, 168, 186 
whole numbers, 38, 342 
skills, 84 
Angle(s) 
acute and obtuse, 72 
bisecting, 65 
congruent, 66 
constructing, 64 
measuring, 70 


Area 
of circle, 270 
of rectangle, 264 
of square, 264 
of triangle, 72, 266 
Arithmetic mean, 106 
Associative principle 
for addition of 
fractional numbers, 168, 186 
whole numbers, 38, 342 
for multiplication of 
fractional numbers, 186 
whole numbers, 38 


Attribute pieces, 6 
Average, 106 


B 


Base 
exponents, 26 
other than ten, 30-33 
ten, 26 


ie 


Centimetre, 68 

Circle 
area of, 270 
circumference of, 262 
pi (1), 263 

Clock arithmetic, 136 


A-32 


Commutative principle 
for addition of 
fractional numbers, 168 
whole numbers, 38, 342 
for multiplication of 
fractional numbers, 186 
whole numbers, 38 
Cone, 59 
Congruent angles, segments, 
triangles, 66 
Co-ordinate geometry, 282 
Cross sections, 80 
Cube, 61, 78 
Cylinder, 59 


D 


Decimals 
and fractions, 224, 248 
and the number line, 228 
and place value, 234 
in addition and subtraction, 230 
in division, 242-246 
inequalities, 228 - 
mixed-decimal numerals, 250 
multiplication, 236-240 
reading, 226 
repeating, 248 
rounding, 234 
Degree, 70 
Denominator, least common, 160 
Diameter, 262 
Distributive principle 
for fractional numbers, 192 
for whole numbers, 38 
Dividend, 100 
Division — 
of decimals, 242-246 
of fractional numbers, 202, 206 
of whole numbers, 41, 100 
shortcuts, 110 
Divisor, 100 
Dot pattern printer, 12 
Drawing geometric figures, 60 


E 


Empty set, 131 

Equality 
of fractional numbers, 150 
of ratios, 306 


Equivalent fractions, 144 
Estimation, 103, 218 
Expanded notation, 20 
Exponents, 26, 96 


F 


Faces, edges, and vertices, 58 
Factor 
greatest common, 132 
trees, 126 
Factorization, prime, 129 
Figures 
classifying, 6 
geometric, 56 
patterns, 14 
space, 58, 78 
Fractional numbers 
addition of, 156-164, 168 
distributive principle for, 192 
division of, 202, 206 
equality of, 150 
graphs of, 282 
inequalities of, 152, 214 
multiplication of, 182 
names for, 148 
on the number line, 148, 152, 
157 M84: 
principles for, 168, 186 
reciprocals, 194 
shortcut for addition and 
subtraction, 162 
shortcut for multiplication, 196 
shortcut for division, 204 
special functions, 216 
subtraction of, 158-164 
zero principle, 186 
Fractions 
equivalent, 144 
improper, 176, 184 
lowest terms, 146 
Functions, 216 
graphs of, 348 


G 


Geometry 


angles, 70 
constructions, 64 
cross sections, 80 
lines, 56, 62 


perimeter, 69, 260 

plane, 56 

Pythagorean Theorem, 268 

ray, 56 

segment, 56 

simple closed curve, 258 

space figures, 58 

triangle, 72, 266 
Graphs 

of fractional number pairs, 282 

of functions, 348 

of number pairs, 282 
Greatest common factor, 132 
Grouping principle 

see Associative principle 


H 


Hexagonal prism, 59 
Hypotenuse, 268 


Improper fractions, 176, 184 


Inequalities 
for decimals, 228 
of fractional numbers, 152 
of whole numbers, 347 


Interest, 322 
Intersect, 62 
Intersection of sets, 130 


L 


Least common 

denominator, 160 

multiple, 134 
Legs of a right triangle, 268 
Length, 68 
Lines, 56 

parallel, 62 

perpendicular, 62 

skew, 62 

symmetry, 74, 286 
Logical reasoning, 10 
Lowest-terms fractions, 146 


M 


Magnification, 298 
Measurement 

area, 264 

length, 68 

of angles, 70 

of circles, 262 

of curves, 258 

of triangles, 266 

perimeter, 69, 260 

Pythagorean Theorem, 268 

scale drawings, 212, 310 

surface area, 274 

volume, 272 
Mixed numerals, 166, 176 
Money totals and differences, 88 
Multiple, least common, 134 
Multiplication 

of fractional numbers, 182, 188 

of whole numbers, 41 

principles for 

fractional numbers, 186 
whole numbers, 38 

skills, 90 

using decimals, 236-240 
Multiplication-addition principle 

see Distributive principle 


N 


Negative whole numbers, 340 
Number(s) 
bases, 30 
fractional-number names, 148 
period, place value, 18 
prime, 128 
symbols for, 18 
Number line 
and decimals, 228 
fractional numbers on, 148, 
152, 157, 184 
Number pairs, graphs of, 282 
Number theory, 124 


O 


Octahedron, 59, 78 
One principle 
fractional numbers, 186 
whole numbers, 38 
Order principle 
see Commutative principle 


P 


Parallel lines, 62 
Percents, 312 
Perimeter, 69, 260 
Period, 18 
Perpendicular lines, 62 
Pi (1), 263 
Place value, 18 
decimals, 224, 234 
Plane, geometric, 56 
Polygons, 74, 76, 258 
Polyhedron, 78 
Positive whole numbers, 340 
Powers, 26, 96 
Prime factorization, 129 
Prime numbers, 128 
Principles 
for addition of 
fractional numbers, 168, 186 
whole numbers, 38, 342 
for multiplication of 
fractional numbers, 186 
whole numbers, 38 
Prism, 59 
Probability, 330-337 
Protractor, 70 
Pythagorean Theorem, 268 


Q 


Quadrilateral, 73 
Quotient, 100, 104 


R 


Radius, 262 
Ratio, equality of, 306 
Ray, 56 
Reciprocal, 194 
Rectangular 
prism, 59 
pyramid, 59 
Reflection image, 286 
Repeating decimals, 248 
Right angle, 65 
Right triangle, 268 
Rotations, 288 
symmetry, 290 
Rounding, 24, 234 


A-33 


S 


Scale drawings, 212, 310 
Scientific notation, 28, 252 
Segment, 56 
Sets 
and fractional numbers, 143 
empty, 131 
intersection of, 130 
naming, 4 
of equivalent fractions, 144 
union of, 130 
Skew lines, 62 
Similar polygons, 296 
Space geometry, 58 
Subtraction 
of fractional numbers, 156, 162 
of whole numbers, 41 
skills, 84 
using decimals, 230 
Surface area, 274 
Symmetry, 74, 286, 290 


A-34 


T 


Tangram, 345 
Tessellations, 76, 294 
Translations, 292 
Triangle 
area of, 266 
congruent, 66 
constructing, 64 
copying, 65 
equilateral, isosceles and right, 72 
perimeter, 69 
similar, 296 
Triangular prism, 59 


U 


Union of sets, 130 
Units of measurement, 68 


V 


Vertex of a prism, 61 
Volume, 272 


W 


Whole numbers 
addition of, 41, 342, 344 
division of, 41 
function machine, 42-45 
multiplication of, 41 
principles for, 38, 342 
special products and quotients, 48 
subtraction of, 41 
writing and solving equations, 52 


Zz 


Zero principle 

for addition of 
fractional numbers, 186 
whole numbers, 38, 342 
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